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.To 


all  to  whom  these  presents  shall  come,  &<i. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Jose{>h  Bramah  do  hereby  declare,  that  my 
said  invention  is  described  and  ascertained  in  manner  foU 
lowing ;  that  is  to  say :  First,  I  perform  the  office  of 
moulder  of  the  sheets  by  machinery,  which  may  be  con- 
dacted  by  persons  n<^t  possessing  the  skill  of  those  com* 
petent  to  perform  this  operation  in  the  usual  way,  and 
by  which  means  the  following  points  will  be  ascertained, 
and  on  which  I  rest  the  merits  and  novelty  of  th&  part  of 
my  inventioil,  which  I  call  the  first  class  of  my  said  im- 
provemtets,  viz.  By  this  method  or  application  of  ma- 
chinery sheets  of  much  larger  dimensions  can  easily  be 
made  much  more  equal  in  their  weight  and  thickness, 
6nd  with  greater  expedition,  than  can  possibly  be  done 
\y  hand  in  the  usiial  way.  To  perform  this,  I  cause  the 
Vol.  VIIL — Second  Series.  B  dimen- 
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dimensions  of  the  vat,  in  which  the  stuff  is  usually  put  for 
moulding,  to  be  made  in  length  and  width  exactly  that 
I  intend  the  sheet  shall  be,  and  its  depth  may  be  of  any 
measure  not  less  than  eighteen  or  twenty  inches*     This 
vat  or  cistern  I  call  a  regulating  reservoir,  aud  in  which 
there  is  a  frame  or  rim  of  wood,  made  to  slide  up  and 
down  at  pleasure,  by  means  of  any  kind  of  apparatus 
by  which  it  may  be  lifted  up  and  depressed  at  pleasure, 
"with  its  upper  surface  perfectly  level  in  all  directions 
by  means  of  an  axis  working  through  a  stuffing  box^  or 
otherwise,  in  the  end  or  side  of  the  said  reservoir^  so  that 
the  frame  niay  be  lowered  or  lifted  up  by  a  handle  or 
winch,  externally  applied ;  and  the  motion  of  the  frame 
being  so  limited,  that  wheq  up  at  its  highest  extremity 
its  upper  surface  may  be  exactly  on  a  level  w*ith  the  brim 
or  upper  edge  of  one  side  of  the  reservoir,  which  side 
must  be  made  a  little  lo^er  than  the  other  three ;  and 
when  the  said  frame  or  rim  is  depressed  to  its  lowest  ex- 
tremity it  is  a  few  inches  below  the  said  side  or  brim  on 
which  it  was  when  up  upon  a  level.     The  paper-mould 
is  also  nicely  fitted  to  the  inside  of  the  reservoir  on  all 
sides,  atnd  is  rested  or  laid  upon  this  frame  or  sliding  rim, 
so  that  it  may  be  lifted  up  or  depressed  in  a  perfect  hori- 
zontal position  when  the  frame  is  lowered  or  raised  for 
that  purpose,  so  that  the  mould  and  frame  may  always 
uniformly  move  together,   whether  up  or  down.     Oo 
some  part  of  the  side  or  end  of  the  said  rcsefvoir,  hear  or 
at  the  bottom  thereof,  is  cut  an  aperture,  of  tolerable 
large  dimensions,  through  which  the  Water  with  which 
the  reservoir  is  filled  when  in  use  can  quickly  discharge 
itself.     This  aperture  is  cased  or  covered  ov^r  with  a 
hollow  wooden  trunk  on  the  outside,  and  is  fitted  to  the 
external  side  of  the  cistern  with  a  water-tight  juncfion, 
and  continued  up  about  one  quarter  or  half  an  inch  above. 

the 
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th^  surface  of  the  pappRrmould  within  the  reservoir  when 
said  mould  is  depressed  to  its  lowest  station.     At  this  line 
of  altitude  the  top  of  this  external  trunk  or  waste  pipe  is 
cut  horizontally^  or  has  a  vertical  hole  made  in  its  side  ; 
the  lowest  extremity  of  which  must  cut  tlie  same  line  as 
above,  so  that  the  internal  waiter  may  always  be  gauged 
by  this  discharge  exactly  to  the  same  level  in  eitlier  case, 
that  may  occasionally  be  adopted  to  accommodate  local 
cifcufQst^iic^s.     This  mouth  or  opening  in  the  trunk  is 
covered  or  closed  by  a  lid  or  valve,  which  opens  when 
the  mould  within  the  reservoir  is  raised,  and  shuts  figaiq 
as  it  descends  by  the  action  of  the  same  machinery.   This 
being  thus  equipped,  there  is  another  cistern  placed  on 
one  side  of  the  reservoir  already  described,  of  any  shape 
or  dimensions  that  may  be  best  adapted  to  the  situation, 
and  having  its  bottom  near  on  a  level  with  the  brim  or 
'^pper  surface  of  the  former  one,  which  I  have  called  the 
regulating  reservoif,  so  that  the  upper  one  may  empty 
into  the  lower  one ;  this  upper  cistern  I  call  the  feeder  or 
stuff-cistern,  aqd  in  which  there  is  fixed  what  is  called 
the  hog,  or  a  small  agitator,  which  is  constantly  moving 
in  the  usual  May  to  prevent  the  subsiding  or  unequal 
mixing  of  the  pulp  and  water.     Between  this  feeder  and 
the  regulating  reservoir  th.ere  is  a  communication  by  a 
trunk  or  spout,  nearly  or  as  wide  as  the  side  of  the  reser* 
vpir,  at  the  side  or  enc(  wlicre  it  forms  a  junction  with  it 
aJ)ove  the  surface  of  the  mould  when  at  its  lowest  station 
in  the  reservoir.     The  mouth  of  this  trunk  or  spout  is 
opened  or  shut  alternately  by  a  slider,  or  other  means, 
forming  as  it  were,  \yhen  shut,  a  part  of  the  side  where 
the  mould  slides  as  the  mould  raises  up,  and  is  opened 
again  alternately  as  the  mould  descends. 

The  whole  being  thus  organised,  and  ready  for  action, 
{he  regulating  reservoir  is  filled  with  water  till  it  dis- 

3  2  charges 
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charges  at  the  mouth  of  the  external  waste  or  trunk  abotc; 
described  ;  and  then  the  mould  being  at  its  lowest  station 
has  the  wire  surface  immersed,  as  before  stated,  above 
one  quarter  6r  half  an  inch  bplpw  the  level  of  the  surface 
of  the  water;    and  the  valve  or  lid  which  covers  the 
mouth  or  aperture  of  the  said  waste  or  trunk  being  then 
shut^  prevents  the  escape  of  the  water  from  the  interior 
of  the  reservoir.     And  while  the  machine  is  in  this  situa- 
tion, the  sluice  which  opens  the  communication  between 
the  feeder  above  the  mould  is  then  lifted  up,  and  admits 
the  stuff  (the  proper  temper  and  consistency  of  which  has 
been  previously  adjusted)  from  the  feeding  cistern  to  flow 
upon  the  surface  of  the  mould  to  any  limited  gage  or 
quantity  required  for  the  sheet ;  and  when  this  quantity 
has  flowed,  which  is  instantl}^  done,  the  sluice  is  quickly 
shut,  and  then,  by  the  motion  of  tliQ  apparatus,  which 
lifts  and  lowers. the  frame  and  mould,  is  either  more  or 
le3s  gradually  raised,  as  experience  may  suggest,  up  to 
its  highest  altitude  ;  and  by  opening  the  valve  or  lid  of 
the  waste  trunk  at  the  instant  the  mould  begins  to  rise, 
all  the  water  is  instantly  discharged  from  above  the  mould 
by  passing  through  the  wire  in|:6  the  tower  part,  and  is 
carried  ofi"  to  the  former  level  of  the  waste,  and  is  thus 
preparea  for  a  second  depression  of  the  mould  ]  or  rather 
another  mould,  because  the  loaded  one,  w'hen  raised  up 
to  its  highest  station,  is  made  to  push  away  on  slides  to 
meet  the  coucher's  hand,  who  furnishes  at  the  same  time 
the  alternate  mould;  and  when  th^  mould  is  again  de- 
pressed, th«  valve  or  lid  on  the  waste  being  shut,  the  ma- 
chine is  fitted  for  a  second  charge,  and  tligs  the  process 
is  continued  with  the  utmost  certainty  iand  ease. 

IVly  second  improvement  consists  in  an  invention  for 
making  paper  in  endless  sheets,  of  any  length  or  width 
whatever,  by  a  circulating  process,  and  which  is  per- 
"    ^         '  •—  fbrmed 
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farmed  as  follows,  viz,  I  take  a  wheel  or  circular  framey: 
pomposed  of  three  or  moi'e  rings' of  thin  wood  or  metal^> 
and  of  a  diameter  best  suited  to  the  use,  say  three  feet  off 
upwards,  and  of  a  width  suited  to  the  paper  pieces  I 
mean  to  make.  This  wheel  is  mounted  on  a  horizontal" 
axis,  just  like  a  water  wheel,  with  a  shield  on  each  side 
of  the  upper  extreihity  of  its  periphery,  so  made  to  fit 
^he  edges  of  the  two  extreme  rings  in  a  segment  form,- 
nearly  water-tight,  as  to  prevent  the  lateral  discharge 
of  flaid  passing  over  the  wheel.  These  rings  are  joined 
^gether,  and  held  at  their  stationary  distance,  by  means 
of  a  number  of  transverse  thin  bars  or  ribs  just  the  same 
as  those  applied  to  strengthen  a  common  paper  mould  ; 
and  when  this  is  done,  ail  the  face  of  this  wheel,  wbat^ 
ever  may  be  its  diameter  or  width,  is  covered  or  worked 
with  wire,  either  of  the  wove  or  laid  kind,  so  as  to  form 
a  pomplete  circular  mould,  similar  to  what  a  common  oner 
would  repi^esent,  provided  it  could  be  bent  into  a  circle^ 
with  both  its  ends  to  form  an  imperceptible  junction. 
When  thus  equipped  and  station^  on  a  frame,  as  before 
|itated,  like  ^  water  wheel,  and  capable  of  being  turned 
pn  its  axis  by  hand  or  otherwise,  a  feeding  cistern,  pfre^ 
pared  with  stuff,  as  in  the  foroier  instance,  is  stationed 
above  the  wheel,  so  as  to  represent  the  reservoir  which 
turns  a  mill,  and  with  a  slujce  or  regulator,  by  which  the 
stuff,  in  any  required  quantity,  can  be^  let  upon  thq 
wheel  as  the  wheel  is  turning  on  its  axis,  either  by  ma- 
chinery or  otherwise.  By  this  means  the  stuff  is  thrown 
upon  the  wheel  or  circular  mould  at  discretion  ;  anq 
while  the  water  is  uniformly  carried  off  by  falling  through 
the  wire,  the  pulp  is  left  upon  the  wheel,  asintheiit-* 
stance  of  the  common  mould,  and  by  this  means  a  con* 
staut  and  an  endless  process  may  be  kept  up  to  any  ex- 
tent.    This  I  c^ll  an  universal  revolving  paper  mould  ; 

and, 
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and)  in  addition  to  which,  I  have  fixed,  a  little  above  of 
below  the  horizontal  centre  line  of  the  wheel,  and  oppo- 
site to  the  feeding  point,  a  roller  covered  with  felt ; 
which  roller  is  fixed  in  contact  with  the  wheel  by  means 
of  two  springs  upon  the  axis  of  the  former,  which  xe- 
gnlates,  and  render^  uniform  and  gentle,  the  contact  of 
their  peripheries  as  they  are  both  turning  each  other 
round,  and  it  matters  little  to  which  of  the  axes  the  pri- 
mum  mobile  is  appjied,  This.l  call  the  couching  roller, 
because  it  takes  the  paper  from  the  mould  as  they  reci- 
procally turn.  There  are  likewise  two  other  rollers,  also 
covered  with  felt  or  woollen  cloth,  which  are  placed  in 
firmer  contact  with  each'  other,  and  between  which  the 
sbeet  is  conducted  from  the  pouching  roller.  These 
represent  the  action  of  a  calender,  and  I  call  them 
squeezing  rollers ;  and  after  the  paper  hjis  jJassed  through 
pr  between  them,  I  station  other  sets,  if  I  find  it  neces- 
{fary,  either  covered  with  felt  or  otherwise,  so  that  th^ 
fheet  so  passing  between  them  may  b^  made  as  dry  ^s 
possible.  After  the  paper  has  thus  had  the  water  squeezed 
pat,  it  is  then  to  be  conducted  over  heated  plates,  qhar- 
poal,  or  other  fires,  or  passed  between  the  rpllers  of 
^heated  calenders,  so  that  wh6n  the  paper  leaves  the  ma- 
chine it  may  be  in  a  state  fit  for  use.  By  this  means  a 
(Bonstant  supply  of  prepared  stuff,  and  a  continuance  of 
the  machine's  action,  without  intermission,  will  produce 
ap  uniform  supply  of  finished  paper  proportioned  to  its 
speed,  which  speed  nothing  but  practice  and  attention  to 
Iiecessary  circumstances  can  determine. 

My  thii^d  improvement  consists  in  n^y  having  removed 
^he  necessity  of  employing  such  a  number  of  presses  for 
the  dry  work,  which  is  unavoidable  in  works  of  even  but 
a  tolerable  extent,  owing  to  the  length  of  time  the  paper 
is  obliged  tp  continue  in  them  in  a  compressed  state^  and 

on 
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on  which  account  a  larger  capital  is  necessary,  as  well  as 
capacious  buildings,  for  the  reception  of  such  presses ; 
both  of  which  objections  are  removed  by  my  new-in- 
vented plan,  as  I  make  one  press  only  competent  to  sup- 
ply the  offices  of  almost  any  greater  number  on  the  com- 
mon plan,  and  this  I  produce  by  the  following  means, 
viz,  I  construct  a  press  on  my  patent  hydro^mecbanioal 
principle,  of  sufficient  power,  capacity,  and  strength,  to 
receive  the  largest  sheets  I  intend  to  make,  and  also  com- 
petent to  withstand  the  greatest  exertion  the  preparations 
of  each  class  of  paper  may  require  from  the  press.    This 
press,  when  so  completed,  I  station  in  or  about  the  mid- 
dle of  the  room  or  building  where  the  dry  press  work  in 
a  paper-mill  is*  performed,  in  such  way,  that  when  the 
follower  or  moving  bed  of  the  press  is  lowered  to  the  ex- 
tent of  its  slackening  station,   the  upper  surface  of  it 
shall  be  exactly  on  a  level  with  the  floor-line  of  the  room 
or  warehouse  where*  the  press  is  fixed.     I  then  prepare 
and  fix  on  the  floor  on  each  side  of  the  press,  to  some 
distance  each  way,  extending  in  a  straight  line,  a  rail- 
road of  wood  or  metal,  similar  in  its  principle  and  office 
to  other  raiUroads  used  in  other  works  ;  so  that,  by  means 
of  this,  carriages  or  planks,  moving  on  wheels  or  castors, 
may  be  wheeled  into  the  press  on  one  side,  and  pressed 
through  it  to  the  opposite,  when  the  process  of  pressing 
is  completed.     When  this  press  i?  thus  equipped  for 
work,  I  prepare  a  greater  or  less  number  of  another  iind 
of  apparatus,  which  I  call  retainers  ;  at  least  as  many  in 
number  as  will  equal  the  number  of  presses  each  respec- 
tive manufactory  would  require  on  the  usual  principle. 
These  retainers  consist  of  a  top  and  bottom  bed,  com- 
posed of  wood  or  metal,  of  sufficient  strength  to  resist 
the  re-action  of  the  paper  when  the  press  is  slackened 
from  its  severest  squeeze,  and  to  retain  it  in  its  most  dense 

or 
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or  greatest  compressed  state  for  any  required  length  of 

K  time,  after  the  grasp  of  the  press  has  been  finally  with- 

•drawn.     These  planks  or  beds  are  of  a  length  so  as  to 

easily  pass  between  the  upright  jambs  or  sides  which 

compose  the  presses  frame  ;  they  are  also  united  to  each 

.  other  by  four  iron  bars,  similar  to  those  ti^hich  compose 

«  the  frame  or  jambs  of  the  actual  press^     These  bars  pass 

"^  through  the  lower  plank  or  bed «  and  are  fastened  to  it 

urith  plates  and  keys,  or  rivetted  heads,  so  as  to  present 

^  no  projection  or  prominent  heads  on  the  under  side.  The 

-said  bars  are  of  a  length  something  less  than  the  altitude 

-of  the  press  between  the  upper  and  under  bed  when  the 

*  follower  is  level  with  the  floor ;  so  that  the  whole  ma- 
»chine,  with  all  its  load,  will  pass  through  the  press  when 
'•sliding  or  wheeling  on  the  rail-road  before  described,  and 

-  -  itrhich  guides  it  in  and  out  of  the  press.    These  four  bars^ 

already  said  to  be  fastened  into  the  lower  plank,  pass 

•  -through  the  upper  one  in  four  mortises,  so  that  the  up- 

-  per  bed  can  be  raised  or  depressed  to  accommodate  a 
^eater  or  less  quantity  of  paper  with  which  the  retainer 
may  be  charged,  and  also  to  all.  the  said  head,  to  slide  or 
approach  nearer  to  the  bottom  one,  as  the  power  of  th©> 
press  gradually  causes  the  paper  to  occupy  less  space. 

'.  These  bars  are  ajso  prepared  with  each  a  series  of  holes 
y,,  or  mortises,  as  near  to  one  another  as  they  can  we]L  be 
made,  for  the  purpose  of  receiving  keys  or  wedges  above 
the  upper  bed,  to  cause  the  same  to  maintain  its  station 
•*  in  defiance  of  the  efforts  of  the  paper  to  regain  its  ori- 
--■  ginal  space  when  the  power  of  the  press  is  finally  with- 
'  'drawn,  and  to  accommodate  the  altitude  Qf  the  pack ^ of 
paper,  be  it  more  or  less.    When  this  retainer  is  charged 
with  paper  on  one  side  of  the  press,  it  is  by  means  of 
wheels  or  casters  that  are  affixed  to  the  under  surface  of 
'   the  lower  bed  or  bottom  of  the  retainer,  and.  running  on 

the 
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the  tail-way,  wbee!ed  rnto  its  sMtton  npon  th^  fdllotirer 
tf  the  actual  press ;  and  when  the  retainer  has  reached  itii 
istation,  there  is  cut  in  the  foHower,  for  the  reception  of 
those  parts  df  the  castors  that  are  prominent  to  the  loWeir 
surface  of  the  plank,  small  segment  grooves  and  notched 
into  which  these  castors  fail,  in  order  that  the  bottom  of 
the  retainer  may  come  in  actual  contact  with  the  foll6Wef  ^ 
and  not  then  rest  upon  the  wheels.  The  head  of  the 
press  is  afso  made  as  tnnch  narrower  as  to  admit  the  four 
bars,  which  compose  the  sides  or  jambs  of  each  retainer^ 
to  pass  it  on  each  side  during  the  npwatd  motion  of  the 
pres&,  as  thife  paper  is  compressed  ;  or,  in  other  cases,  font 
ho]es  are  made  thrdagh  the  head  or  tipper  bed  of  tfa6 
prefss  itself.  By  these  retainers  the  paper  may  be  kept  ih 
a  compressed  state,  for  any  length  of  time,  without  inter-* 
feting  with  the  prtyce^s  of  the  press,  as  each  bale  of  paper 
is  removed  the  very  instant  the  press  has  done  its  duty; 
and,  by  repassing  each  retainer  back  again  through  the 
press,  the  squeeze  may  be  repeated  at  discretion  With 
little  trouble. 

My  fourth  and  last  improvement  consists  in  having  ^6 
c'ontri^isd  the  drying-house  of  a  paper-mill  as  to  render 
the  taising  ^d  taking  down  those  ponderous  and  cum- 
ber^Odie  frame's  on  which  the  paper  is  hung  Unnecessary, 
and  by  which  improviement  I  not  oiily  citable  papi^r^^ 
ibakfers  of  ^Vety  description  to  employ  won^n  or  chifdreti 
to  do  thig  diity  of  the  dtying-house  instead  Of  ^eO,  6iit 
^tsd  iQdd  cbflsid^rable  facility  to  the  process  6f  haingiWiJl^ 
^tid  rfthangihg  the  sheets  ihtehded  to  be  e:ii:posed  to  dfy. 
Sy  this  vtk^vi^  papet-itaaketi^  •  will  be  less  dependant  oh 
fiS6n  of  Uhtuly  behaviour,  and  heavy  salaries ;  the  yoiit^|r 

tXkA  Hk&i^  fe)sbie  brat)cheii  6t  society  Will  get  ^mptoyi 

ifl^nt ;  allti  ^btuid^rabte  savings  in  tlie  cbst  Will  of  cOur^le 
Vol.  VIII.~S£cond  Series.  C  I» 


10       Patent  for  Improvements  in  making  pf  Paper* 

In  ordeD  to  produce  these  good  efTects,  I  pursue  tb« 
following  plan,  viz]  Instead  of  using  those  cumbersome 
and  unwieldy  apparatus  above  alluded  to,  and  which  I 
think  are  denominated  tribbles,  for  the  purpose  of  pret- 
paring  lines  at  various  heights  to  hang  the  paper  on,  and 
which  are  of  necessity  obliged  to  be  taken  down,  as  well 
as  elevated  horizontally,  every  time  they  are  put  in  use, 
I  prepare  a  proper  number  of  frames,  made  of  wood,  of 
light  scantling,  mounted  with  lines,  rails,  or  wires,  in  a 
manner  so  as  to  represent  so  many  frames  or  clothes- 
horses,  similar  to  those  used  by  any  common  laundress, 
but  of  a  length  proportioned  .to  the  dimeusions  of  the 
drying  house,  which  may  be  divided  into  two  or  more 
rows,  so  as  to  leave  room  and  proper  isles  or  passages  for 
the  convenience  of  tlie  operators  to  hang  and  rehang  the? 
sheets  ;  and  the  height  of  the  said  frames  may  be  equal, 
or  nearly  equal,  to  one  half  the  story  in  which  they  are 
fixed.  I  then  station  them  at  proper  distances  from  each 
other  by  means  of  upright  posts,  with  grooves  fitted  to  the 
frames,  so  that  each  may  be  slidcd  vertically  up  and 
down  by  means  or  lines  and  pullies  afiSixed  to  each,  just 
like  sash-windows  that  are  double  hung  ;  so  that  while 
one  of  the  frames  is  sliding  up  to  touch  the  ceiling  of  the 
building  with  its  upper  edge,  the  alternate  one  may  be 
depressed  till  its  lower  edge,  or  the  paper  which  hangs 
upon  it  may  come  nearly  in  contact  with  the  floor,  ^ 
These  being  thus  stationed,  and  governed  by  lines  and 
balance-weights,  as  I  said  before,  just  like  sashes  double 
hung,  each  can  be  successively  depressed,  for  the  con- 
Tenience  of  putting  the  paper  on  and  off  within  the  reach, 
or  nearly  so,  of  a  person's  hand  while  standing  on  the 
floor ;  and  by  this  convenient  means  even  children  can 
work  them  as  well  as  men  ;  and  beginning  at  one  ex- 
tremity  of  the  room  may  strip  or  cover  every  frame  with 

ease. 
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ease.  And  as  each  framD  is  charged  by  sliding  them  al- 
ternatelyin  contrary  directions,  or  one  up-3ind  the  other 
down,  the  whole  house  may  be  filled  to  a  much  greater 
amount  of  paper  in  the  same  space  tlian  can  be  done  in 
the  usual  manner. 

In  witness  whereof,  &p. 


Specification  of  the  Patent  gran  fed  to  Sir  George  Wright, 
of  Bay  Lodge y  in  the  County  of  Essex ^  Bayonet ;  for  an 
Instilment  or  Machine  for  cutting  out  of  solid  Stone^ 
JVoodf  or  other  MaierialSy  Pillars  or  Tubes,  either  cy-, 

'  lindiical  or  conical^  with  great  Saving  of  Labour  aiut 
Materials.     Dated  March  30,  1805. 

With  a  Plate. 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
and  in  pursuance  of  the  said  statute,  I  the  said  Sir 
George  Wright  do  hereby  declare,  that  my  said  inven- 
tion, of  an  instrument  or  machine  for  cutting  out  of  so- 
lid stone,  wood,  or  other  materials,  pillars  or  tubes,  ei- 
ther cylindrical  or  conical,  with  great  saving  of  labour 
and  materials,  is  described  and  ascertained  in  manner  and 
form  following ;  that  is  to  say:  The  invention,  and  end 
of  the  invention,  which  is  the  object  of  this  patent,  is  to 
form  or  cut  stone,  wood,  or  other  materials,  into  divers 
tubes  or  columns  of  various  diameters,  and  various  other 
circular  work,  without  the  labour  and  expense  of  chip- 
ping or  hollowing,  and  also  by  means  thereof  to  form 
pipes,  cisterns,  cantilivers,  chimney-tops,  arches,  arches  . 
for  sewers,  Gothic-work,  semi-circjes,  ovals,  connection 
of  circles  or  ovals  with  inverted  curvatures,  and  all  otlier 
circular-work.  This  invention  is  the  application  of  a 
•aw  or  sawsy  or  other  instruments,  in  a  hole  or  holes 

C  2  previously 
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pMvioudy  drilled  in  the  stone,  *ood,  or  other  ro^teriali» 
for  that  purpose,  or  of  saws  or  instruoients  feir  sawing^ 
working,  or  cutting,  from  a  centre  or  centres,  or  in  a 
tangent,  of  an3r  given  circle  or  oval. 
.  The  plan  or  plate  in  the  margin  marked  A,  (Plaite  I.) 
exhibits  a  block  of  stone,  wood,  or  other  materials,  and 
drill  for  drilling  holes  therein.  In  the  first  place,  a  hole 
or  holes  is  or  are  drilled  through  the  block,  for  a  centre 
or  for  centres,  whence  the  saw  is  to  work,  and  which  bole 
or  holes  may  be  drilled  by  any  other  species  of  drill 
whatsoever ;  and  other  holes,  in  like  manner,  are  to  be 
drilled  at  given  distances,  according  to  the  diameter .  of 
the  tubes  or  columns,  or  other  work  required*  to  be  per- 
formed ;  which  holes  are  to  be  perforated  preparatory  to 
the  use  or  application  of  the  saw,  saws,  or  instruments 
hereafter  described.  No.  1,  the  stone.  S,  the  shaft, 
through  which  the  drill  2  runs,  having  at  the  saioft  time 
a  rotary  and  perpendicular  motion. 

The  plans  or  plates  in  the  margin  marked  B  C  P  OX-. 
hibit  saws  or  instruments  for  working  in  stone«  woodp.  or 
other  mateirials,  acting  on  the  principle  of  working,  in  a 
hole  or  holes  previously  drilled  tht^rein.  No,  1 ,  the  stones* 
j2^  the  saws. 

The  plan  or  plate  in  the  margin  marked  B  exhibits  a. 
saw  or  instrument  applied  to  form  the  .tube  or  cojumn  re-^ 
quired,  and  the  manner  in  which  the  same  acts  or  per-* 
fprna?  tl;ie  work.  No.  3,  the  centre  spindle,  4,4,  other 
cuts. 

The  plaii  or  plate  in  the  margin  marked  C  eichibits  a. 
^w  or  instrument,  by  which  connective  segments  erf  cir- 
ixl^  are  formed  from  centres,  which  are  out  of  a  bjock  of 
si^ne,  wood,  or  other  materials,  Nos.  ;2,  3,  3,  tJba  <:oa^ 
iiec:tive  circles.     4>  4>  the  moveable  c^ntre^^ 

The  aforesaid  plans  or  plates  in  the  mafgJH  mark^^^ 
B  C  exhibit  two  of  the  mod<^.  by  wbkh  tbe.ii^w^  or  kv? 
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ftrumanU  are  eonnected,  with  their  centres  acting  on  one 
^nd  the  sacne  principle,  though  the  assistance  of  die  dritt 
iff  not  required  in  the  plan  or  plale  in  the  Biai|;iiii 
marked  C. 

The  plan  or  plate  in  the  margin  marked  D  exhibita 
a  saw  or  instrument,  acting  between  circles  or  groores 
fixed  at  each  end  of  a  block  of  stonei  wood,  or  ether 
fiogitenais,  without  any  direct  connectieo  with  the  centre», 
or  drilling  any  centre  hole.  No»  3,  the  rinis  through 
which  the  saw  moves. 

The  plans  or  plates  in  the  •margin  exhibit  eome  of  the 
modes,  ways,  or  means,  by  which  thia  ii^vention  may  b* 
carried  into  effect ;  but  other  instruneots  qMy  be  naadey. 
or  employedf  ^mt  used,  to  the  same  eflbcti  and  on  titer, 
same  principles. 

In  witness  whereof,  &c^ 


l^c^ation  of  the  Patent  granted  to  Mr.  Uajlc  HitwKiva^ 
^  GJossop^,  in  the  County  of  Derby ;  for  an  Invention 
applicaile  to  Msmcal  Instruments j  t/ie.  Principles  qf 
'which  are  also  designed  to  be  applied  to  vannous  other  ^ 
Machinery.  Comtnunicated  to  him  in  Cor^idemx  by,  his. 
Son  John  Isaac  Ha^vkins,  of  Philadelphia,  inL  North 
America.*,    Dated  November  U,  18(K), 

X  O  all  to  whom  these  presents  shall  come,  jcc^ 
Nx)We  KNOW  Yx,  that  jncompliance  widi.  the  said  proviso, 
1  the  said  Isaac  Hawkins  do  hereby  declare,  that  the  aaid^ 
jmproyements  wene.  comimunicated.  in  confidence  to  me 
by  my  son  John;  Isaac  Hawkins,  residing  in  PJiil^el^hia^, 
and  are' described;  in  manner  following  ;.  that  is  to  say : 

^  Mr.  J:  I.  HawlcHiB  now  resides  at  Dalby  Terrace,  City  Road;  ani' 
i^s  also  opened  a  warehouse^  No.  98>  Golden  B^utre. 

First. 
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First.  Metallic  elastic  strings  are  to  be  made,  by  wire 
being  turned  into  a  spiral,  curved,  serpentine,  Or  crooked 
forixi,  or  made  with  links,  like  a  chain,  to  produce  a 
bass  sound,  and  occupy  a  much  shorter  space  than  is 
wsuaL 

Tbpse  strings  are  also  intended  to  be  applied  as  bands, 
either  single,  or  two  or  more  sewed  side  by  side,  into  a 
piece  of  cloth,  leather,  or  other  substance,  for  turning 
lathes,  and  all  other  machinery  where  bands  are  used  for 
the  turning  of  wheels,  &c. 

These  elastic  strings  are 'also  designed  to  be  fixed  to 
saddles  and  stirrup  straps,  to  render  them  elastic,  and 
thereby  hinder  the  jolting  of  horses  from  affecting  the 
riders.  It  is  likewise  intended  to  combine  a  number  of 
these  elastic  strings  together,  and  apply  them  to  coaches, 
?ind  all  other  carriages  where  springs  are  used. 

Secondly.  Gut  or  silk,  or  other  strings,  are  to  be  ren- 
dered water-proof,  by  being  impregnated  with  drying 
oils ;  or  gums  or  other  drying  substances  dissolved  in 
oils  or  other  menstrua,  designed  to  resist  the  action  of 
the  atmosphere,  by  which  strings  are  frequently  put  out 
of  tune.  These  water-proof  strings  are  to  be  applied 
to  all  musical  instruments  where  they  can  be  used. 

Thirdly.  The  strings  of  piano  fortes,  and  all  oth^r 
finger-keyed  instruments,  to  be  fixed  in  a  perpendicular^ 
or  nearly  perpendicular  position,  extending  from  i^bout. 
three  or  four  feet  high  to  within  a  few  inches  of  the  floor. 
Tlie  object  of  this  is  to  make  piano  fortes,  &c.  in  a  more 
elegant  and  convenient  shape  than  any  heretofore  made. 

Fourthly.  One  end  of  each  string,  of  all  stringed  mu- 
sical instrpments,  is  to  be  connected  with  a  spring ;  or 
a  fuzee  or  levers,  to  which  a  spring  is  fixed,  so  that  the 
spring  shall  act  with  equal  force  or  weight  on  the  string 
when  it  contracts  or  expands. 

IV 
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It  is  intended  to  apply  this  principle,  with  a  little  va- 
riation, to  the  equailizing  of  any  irregular  power,  such 
as  the  action  of  winds,  or  other  irregular  power,  upon 
machinery  :  the  spring  in  this  case  will  be  a  barrel  spring. 
The  irregular  power  is  to  act  upon  the  spring  to  wind  it 
up,  while  the  spring  spends  its  force  regularly,  or  at 
pleasure,  on  the  movements  it  is  designed  to  work. 

Fifthly.  For  the  purpose  of  tuning  the  strings  of  mU- 
deal  instruments,  there  are  to  be  sliding  frames  or  car- 
riages, each  worked  by  a  screw,  in  a  frame  of  metal, 
to  which  frame  or  carriage  a  string  is  attached.  In  this 
also,  M'hich  may  be  termed  the  primary,  are  one  or  more 
secondary  sliding  frames  or  carriages ;  to  each  of  which  a 
string  is  attached,  worked  also  by  a  screw  in  the  primary 
carriage,  so  that  two,  three,  or  more  strings  may  be 
stretched  at  the  same  time,  by  turning  the  screw  of  the 
primary  carriage ;  and  they  may  be  put  in  tune,  one 
with  the  other,  by  turning  the  screws  of  the  secondary 
carriages. 

.  Sixthly.  There  is  to  be  attiiclied  to  liarps,  and  all  other 
instruments  where  it  will  apply,  a  roller,  worked  by  a 
pedal  or  pedals,  ha\^ng  pins  or  other  projections,  acting 
upon  levers,  which  press  on  any  of  the  strings  at  the 
pleasure  of  the  performer,  in  order  to  vary  the  tones  by 
shortening  their  vibrating  part. 

Seventhlv.  Tliere  is  also  to  be  affixed  to  instruments 
from  which  the  tones  are  produced  by  hammers,  a  roller, 
made  to  turn  with  considerable  velocity,  having  project- 
ing parts,  to  strike  either  immediately  or  mediately  by 
levers,  on  the  tail  of  the  hammer,  to  make  the  hammec 
continue  striking  the  strings  so  long  as  the  finger-key  is 
Jkept  down.     This  may  be  called  the  Poiotonic  stop. 

Eighthly.  It  is  intended  to  make  piano  fortes,  harps, 
violius,    and  indeed    all    musical-stringed    instruments, 

without 
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without  any  box  or  hollow  space  under  the  sound-board^ 
twr  bosntl  which  vibrates  from  the  motion  of  the  strings^ 
XX J  in  other  words,  the  sound-board  is  to  be  exposed  on 
both  sides. 

Ninthly.  It  is  designed  to  draw  a  lengthened  tone  from 
a  string  or  bell,  or  other  vibrating  body,  by  the  revolu- 
tion of  a  hoop  or  ring ;  on  the  inside  of  which  hairs  ^tt 
stretched,  in  equal  chords  of  the  circle,  intersecting  each 
other,  forming  a  regular  polygenic  elastic  surface  of 
hair. 

Tenthly.  In  all  instruments  where  the  tone  is  produced 
by  hammers  striking  strings  or  bells,  or  other  bodies, 
there  are  to  be  introduced  between  the  hamitiers  and 
sounding  bodies,  gradually  at  the  pleasure  of  the  per- 
former, by  a  pedal  or  otherwise,  pieces  of  leather,  or 
other  substances,  the  parts  of  which  are  of  different  de- 
grees of  density,  thickness,  or  hardness,  so  as  gradually 
to  vary  the  tone  from  loud  to  soft.  Or  vice  versa y  by  the 
hammers  striking  through  the  medium  of  the  hard,  soft, 
thick,  or  thin  parts  of  the  said  pieces. 

Eleventhly.  The  frame  which  contains  the  finger-keys 
of  piano  fortes,  organs,  &c.  is  to  turn  on  pivots  or  axes, 
to  shut  up,  so  as  to  contract  the  space  which  the  instru- 
ment occupies  when  not  in  use. 

Twelfthly.  A  piece  of  machinery,  Worked  with  a  pe- 
dal, is  to  be  attached  to  a  stand  on  which  a  music-book 
is  placed,  to  turn  over  the  leaves  at  pleasure,  while  the 
liiands  are  employed  otherwise.  This  may  be  done  seve- 
lal  ways  ;  but  as  the  thing  is  intirely  new,  the  inventor 
^larirms  it  in  every  possible  manner  in  which  it  can  be 
done,  of  which  the  following  plan  is  one  :  'dx.  A  num- 
ber of  pieces  of  metal,  or  othsr  substance,  turning  on  aft 
Kxis,  nearly  under  or  over  whei*e  the  back  of  the  book  is 
put.    Each  of  these  pieces  has  a  long  arm,  Avith  a  (brked 

end^ 
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end,  taking  hold  of  a  leaf  of  the  book  ;  and  a  short  ami, 
to  which  a  wire  is  fixed,  communicating  with  the  pedals 
When  the  pedal  is  pressed  down  it  turns  the  sliort  arm, 
by  means  of  the  wire,  and  thereby  tlie  long  arm,  which 
carries  the  leaf  with  it.  The  pedal  then  disengages  it- 
self, and  communicates  with  the  arm  holding  the  next 
leaf,  so  that  there  may  be  so  many  leaves  turned  over  as 
there  are  arms  turning  on  their  axes. 
In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Benjamin  Batley, 
of  Siuen-streety  in  the  City  of  London y  Sugar  Refiner; 
for  a  Meth$d  of  refining  Sugars.     Dated  July  8,  1805. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  I  the  said  Benjamin  Batley,  in  com- 
pliance  with  the  said  proviso  contained  in  the  said  letters 
patent,  do  hereby  describe  and  ascertain  the  nature  of 
my  said  invention  to  be,  as  is  hereinbefore  set  forth,  a 
new  and  improved  method  of  refining  sugars  with  milk, 
and  that  the  process  is  to  be  performed  in  manner  fol- 
lowing ;  that  is  to  say  :  First  charge  the  sugar-pans  with 
the  usual  quantity  of  lime-water ;  and  for  each  ton  weight 
of  sugar  to  be  refined  allow  at  the  rate  of  ten  gallons  of 
skimmed-milk,  (more  or  less,  as  may  be  necessary,  ac- 
cording to  the  quality  of  the  sugar).  Mix  five  gallons  of 
such  milk  with  the  lime-water,  then  skip  the  sugar,  and, 
after  the  sugar  is  skipped,  let  it  remain  in  the  pans  till 
next  morning,  when  the  w^hole,  so  mixed,  is  to  be 
stirred  together ;  and,  after  taking  off  the  first  ?cum  of 
the  sugar,  add  more  skimmed  milk,  and  continue  to  re- 
peat the  same,  after  each  scum  of  tfie  sugar,  until  the 
Ii(juor  is  perfectly  cleared* 

In  witness  whereof,  &.c. 
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Waste  Lands. 

By  Mr.  Thomas  Best,  of  Hazelbwy^  near  Cre-wkerne. 

From  the  Communications  to  the  Board  of 

Agriculture. 

XJI  AVING  ninety-three  acres  of  land  (which  I  hold  un- 
der Edwf^rd  B.  Portman,  Esq.  for  ninety-nine  years,  or 
determinable  on  three  liv^s)  that  had  lain  for  a  great 
number  of  years  in  a  very  uncultivated  state,  I  was  de- 
tern^ined  to  try,    if  possible,    to  impi*ove  them.     My 
neighbouring  farmers  endeavoured  to  dissuade  me  from 
it,  saying,  that  I  should   never  see  principal  or  interest. 
The   improvement  however  has   answered   my    utmost 
^vishes,  of  which  the  following  statement  will,  I  presume, 
be  a  sufficient  proof.     These  lands,  since  the  memory  of 
man,  were  l^t  at  J 8/.  perannuin:  from   this  sum  they 
increased,  owing  to  the  advance  of  the  times,  to  22/.  5  s, 
which  is  the  most  they  ^ver  let  for.     In  the  yeai*  1788  I 
liegan  on  a  field  of  eight  acres,  by  employing  some  men 
to  take  up  brambles,  fur^e,  and  other   natural    incum^ 
brances,  with  which  two  parts  in  three  of  that  field  were 
covered ;  in  the  winter  I  had  it  under-gromjd  drained. 
This,  I  think,. is  the  first  step  which  a  farn»cr  ought  to 
take  before  he  converts  his  land  to  tillage*     I  laid  the  top 
turf  on  two  shoulders,  about  sixteen  inches  deep,  leaving 
a  channel  open  under,  which  got  the  land  very  dry,  and 
so  it  continues.     The  expense  of  draining,   when  I  first 
began,  was  about  30^.  per  acre,  b^t  UPw  it  is  near  40^. 
Jn  Decpnil)er,   1790,   I   ploughed  the  wliole  of  this  field, 
and   in  the  Fei)ruary  following  spread  about  ten   tons  of 
ivfjjlrmi^pd-dung  ^ud  eavth  over  evpry  apre*     In  April  I 
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sowed  it  with  flax  :  this  is  a  crop  that  requires,  (particu- 
larly in  strong  lands,  which  this  is,  being  on  a  strong 
clay,  with  some  spots  of  flinty  gravel,)  in  its  early  part, 
at  least  twelve  hours  rain  every  week.  Unfortunately  for 
tne,  we  had  not  half  rain  enough  :  consequently  that 
crop  failed.  I  then  made  as  good  a  fallow  as  the  nature 
of  the  land  and  the  sesison  would  permit.  At  Michael- 
mas, 1791,  I  sowed  it  with  wheat,  which  produced  about 
eighteen  bushels  (single  Winchester)  pa^  acre.  As  soon 
as  the  ground  was  cleared  of  the  wheat,  it  was  ploughed 
and  sown  to  vetches,  of  which  I  had  a  great  crop  :  I  fed 
these  ofl^  with  sheep  in  the  spring  1793,  and  the  ground 
which  they  cleared  by  day  they  lay  on  at  night.  After 
the  vetches  wtre  all  eaten,  I  made  a  very  good  fallow, 
and  in  September  dressed  it  over  with  ten  hogsheads  of 
lime  (which  cost  \s,  6rf.  pei^  hogshead)  per  acre,  which  I 
had  jn  the  month  of  May  mixed  with  the  head-lands  well 
together.  About  Michaelmas  I  sowed  it  with  wheat 
again,  and  had  too  great  a  burden  ;  for  in  the  month  of 
May,  1794,  I  was  obliged  to  have  a  man,  with  a  keen 
reap-hook,  to  cut  pff-all  the  luxuriant  blades,  the  ear  not 
having  made  its  appearance.  This  precaution,  however, 
did  not  fully  answer  my  purpose,  for  a  great  part  of  the 
crop  was  thrown,  notwithstanding  I  had  full  twentj^-five 
bushels  per  acre.  I  then  made  a  fallow,  and  in  the  spring 
1795  sowed  the  field  with  white  oats,  and  grass-seeds  of 
different  sorts,  viz.  rye^grass,  cow-grass,  Dutch  clover, 
and  hop.  The  oats  were  very  thick  and  long  ;  in  conse- 
quence of  which  the  grass-plants  in  some  places  did  not 
thrive,  for  in  spots  of  five  or  six  feet  square  there  was  no 
appearance  of  any.  I  had  eight  quarters  of  oats />^r  acre. 
I  fed  the  grass  with  i^heep  the  years  1796,  1797,  and  till 
August  1798,'  wheal  Ugaiiv ploughed  it,  and  dragged  in 
some  vetches.     I  had  a.  great  crop ;  and,  in  the  spring 
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1799  fed  it  off  with  sheep,  folding  them  on  the  groundy 
as  they  eat  tlie  vetches.  When  this  was  done,  I  made  a 
fallow,  as  good  as  a  wet  summer  would  admit  of,  and 
sowed  it  to  wheat  again,  at  the  usual  season,  without  any 
additional  manure,  and  had  about  twelve  bushels  per  acre, 
a  good  crop  for  this  ye&r,  some  lands  in  this  neighbour- 
hood not  producing  more  than  six  or  seven.  The  aero 
ki  this  country  is  customary  measure,  not  statute. 

Finding  this  land  drained  so  well,  I  have  every  winter 
drained  a  little,  as  fast  as  I  could  get  the  land  cleansed, 
and  last  winter  I  completed  the  whole  ninety-three  acres. 
I  have  drained  a  great  many  acres  of  land  besides  these, 
and  have  had  it  done  in  the  same  manner,  which  answers 
extremely  well.  'Twenty  acres  of  the  above  ninety-three 
I  have  kept  in  pasture,  having  in  the  space  of  five  or  six 
years  dressed  it  over  twice,  with  about  fifteea  tons  per 
acre  each   time.     My  manure  consists  of  dung,  earth, 
soap-aslies,  and  the  scrapings  of  the  turnpike  roads  :  this 
latter  article  answers  remarkably  well  on  a  strong  clay 
floil.    Tlie  whole  of  these  ninety-three  acres  are  on  such 
a  soil,  with-some  gravel.     During  the  summer  it  is  neces^- 
sary  to  turn  it  twice,  in  order  that  it  may  be  well  mixed  ; 
and  by  doing  this,  it  is  brought  to  a  fine  mould  ;  when 
spread  on  the  lands,  once  brushing  over  with  some  thorns 
makes  it  soon  disappear.     The  above  twenty  acres  are  at 
this  time  worth  25^.  per  acre.     In  November,  1795,  I  be- 
gan ploughing  anotlier  piece  of  ground  of  fourteen  acres. 
From  the  manner  in  which  this  piece  of  ground  lay,  my 
servant  could  not  throw  it  plain,  (it  being  left,  the  last 
time  it  was  ploughed,  in  six-furrowed  ridges,)  so  as  to 
bring  it  with  any  advantage  to  a  crop  in  the  spring.     In 
April,  1796,  I  ploughed  it  across  ;  after  this  worked  it 
well  with  drags  and  harrows.    Finding  this  would  not.do, 
{owing  to  the  turf  not  being  sufficiently  rotten,  which  I 
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account  for  by  lykig  in  a  rough  Open  state  all  the  winter,) 
I  set  some  men  to  hack  it  over  ;  and  harrowing  it  well 
with  four  horses  abreast,  it  became  tolerably  fine,  with 
the  exception  only  of  tiie  rush  and  sedge,  of  which  there 
was  a  great  abundance.     The  weather  being  dry,  I  em- 
ployed twelve  or  fifteen  women  and  boys  beating  over 
these  rush  and  sedge  roots,  in  order  to  get  them  out  of 
the  earth,  some  men  going  after  them  with  three-pronged 
forks,  throwing  it  in  heaps,  and  burning  it.     By  doing 
this,  I  raised  a  great  number  of  ashes,  which  I  spread 
over  the  land,  and,  as  soon  as  sufficiently  cold,  I  har- 
rowed in  some  turnip-seed,  which  came  up  very  well ; 
but  the  land  being  of  a  closo  stiff  nature,  they  did  not  get 
larger  than  about  the  size  of  a  •cricket-ball ;  I  had  them 
hoed,  o^erwise  they  would  not,  in  my   opinion,  have 
grown  to  that  size.     I  kept  450  sheep'on  them,  with  a  lit- 
tle bay,  a  month  and  a  few  days«     In  the  month  uf  May, 
previous  to  this,  I  put  on  the  headlands  140  hogsheads  of 
lime^  which  I  caused  to  be  well  turned  and  mixed,  and 
as  the  sheep  ate  the  turnips,  this  was  carried  and  spread 
on  the  land.    The  latter  end  of  October  it  was  sov/n  with 
wheat,  and  produced  a  good  crop,  averaging  better  than 
twenty  bushels  ptrr  acre.     As  spon  as  the  wheat  was  car- 
ried off,  it  was  ploughed,  and  sowed  to  vetches,  (a  greater 
burden  than  lands  of  the  value  of  40i.  per  acre  could 
produce,)   and  in  the  spring    1798   fed   them   off  with 
sheep,  folding  them  by  night  where  they  fed  by  day.     I 
always  make  it  a  point,  ad  soon  as  the  sheep  have  cleared 
a  day's  work  for  the  plough,  to  plough  the  land ;  by 
doing  this  I  preserve  the  manure  of  the  sheep  from  the  sun, 
and  turn  in  what  vetches  were  left,  which,  in  my  opinion, 
is  equal,  if  not  superior,  to  the. droppings  of  the  sheep. 
I  have  observed,  that  where  the  greatest  quantity  has 
keen  left  and  ploughed  in,  that  part  of  the  ground  gene- 
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rally  works  much  lighter  at  seed  time,  and  that  at  harvest 
the  wheat  is  superior.  Thi's  may  not  do  so  well  on  a 
light  sandy  loam.  I  finished  sowing  this  field  to  wheat 
(the  second  time)  by  Miciiaelmas,  1798.  I  was  obliged 
in  May  to  cut  oft'  all  the  tops  of  it,  (as  I  did  in  the  other 
field,)  in  order  to  keep  it  standing.  When  harvest  came, 
1  had  sixty  titliing  per  acre,  which  produced  no  more 
than  300  bushels  and  about  two  pecks,  in  the  whole  field. 
If  .the  kern  had  been  sucli  as  it  was  the  year  before,  I 
should,  I  believe,  have  had  thirty  bushels  p6'7*  acre.  Last 
year  it  was  sown  to  barley  and  grass-seeds.  As  the  bar- 
ley is  not  thrashed,  I  cannot  stat^  exactly  the  quantity 
grown,  but  froni  appearance  it  was  judged  to  be  about 
twenty  bushels  per  acre  ;  a  good  crop  for  this  country 
last  season  :  the  grass-plants  looked  remarkably  well,  and 
consist  of  the  following  sorts  :  rye-grass  one  peck,  cow- 
grass  six  pounds,  Dutch  clover  two  pounds,  cock-grass 
two  pounds  ;  this  I  allowed  for  every  acre.  It  is  custo- 
mary in  this  country  for  the  tenant  to  be  at  the  expense 
of  the  grass-seeds.  The  hop-grass  did  not  answer  in 
the  other  field  ;  it  is  my  opinion,  that  the  soil  is  too 
heavy  and  close  for  it.  I  very  much  disapprove  of  mow- 
ing the  first  year  aftqr  laying  down,  particularly  on  strong 
lauds. 

A  gentleman  living  only  a  mile  from  me,  three  years 
since,  laid  down  a  piece  of  land  entirely  with  cow-grass, 
the  soil  very  simfhir  to  mine.  Having  no  sheep  to  feed 
it  with,  he  mowed  it  twice  the  first  year.  By  doing  this, 
the  grass  plants,  &c.  were  completely  killed.  It  is  my 
opinion  that  the  feeding  off  young  grass  with  sheep  will 
iniprove  it,  as  well  as  improve  the  land,  particularly  rye- 
grass ;  for  if  this  is  once  suft'ered  to  get  long  and  dry,  no 
cattle  will  feed  on  it.  Cow-grass  and  Dutch  clover  ap- 
pear to  me  to  flourish  most  on  strong  lands.     This,  and 

every 
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tvexy  other  sort  of  grass  seed,  I  should  recommend  to 
be  sown  with  flax,  barley,  or  black  oats»  and  for  these 
two  reasons  :  flax  is  in  general  sown  from  the  middle  of 
April  to  the  early  part  of  May,  and  drawn  the  early  part 
of  July,  the  roots  of  the  flax  being  so  small  the  grass- 
plants  are  not  injured  by  drawing  it;  on  the  contrary,  it 
moves  and  adds  fresh  earth  to  the  plant.  If  the  land  is 
good  for  barley,  I  should  prefer  it  to  oats,  because  in 
general  pats  are  sown  thicker  than  barley,  and  conse- 
quently the  sun  and  air  are  more  excluded  from  the  grass- 
plant.  If  oats  must  be  sown,  I  should  sow  the  small  black 
oat,  the  stl'^.w  being  so  much  finer  in  the  stalk,  and  much 
shorter.  The  sun  and  air  having  more  power,  the  grass- 
plants  of  course  get  much  stronger. 

In  November,  1796,  I  ploughed  another  field  of  eleven 
acres,  and  threw  it  very  plain.    As  soon  as  it  was  finished 
ploughing,  I  had  it  rolled  with  a  heavy  roller,  that  it 
might  lie  as  close  as  possible  all  the  winter,  in  order  to 
rot  the  spine  or  turf  the  better.     In  the  eady  part  of 
April  I  dragged  in  some  black  oats;  shortly  after  they 
were  up,  an  easterly  wind  (to  Avhich  this  field  lay  quite 
exposed)  struck  them  v«ry  yellow,  exactly  like  straw, 
and  the  ground  being  so  very  poor,  they  never  recovered 
it.     The  ground  lay  in  this  state  till  September,  when  it 
was  ploughed  across,  and  so  it  remjiined  till  the  March 
following.     The  frost  having  opened  it,  and,  by  drag^ 
ging  and  harrowing  it  well,  1  brought  it  to  be  tolerably 
fine.     In  May  I  dressed  it  over  with  twenty  hogsheads  of 
lime  per  acre,  (which  was  well  mixed  with  the  headlandt 
in   April,)    then   ploughed  it   as   thin   as  possible,  and 
sowed  some  turnip-seed,  which  ci^me  up  vpry  well,  but 
did  not  flourish,  owing,  in  my  opinion,  as  I  have  before 
observed,  to  the  soil  being  too  stiff  aud  heavy  for  tnrf- 
ftips.     At  Mich^plm.as,  i7y8,  it  w^  sown  to  wlieat^  with^ 
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out  any  other  manure.  The  crop  produced  me  nineteen 
bushels  per  acre.  As  soon  as  the  wheat  was  carried  off 
the  land,  I  sowed  it  to  vetches,  (which  I  am  convinced, 
from  experience,  is  the  best  artificial  sowing  on  strong, 
lands,)  and  1  bad  a  very  good  crop,  which  I  fed  off  with 
sheep  in  the  same  manner  as  before  described,  and  last 
Michaelmas  it  was  sown  the  second  time  to  wheat,  with-4 
out  any  additional  manure ;  at  present  it  is  impossible  foe 
plants  to  look  better.  I  intend  taking  three  crops  from 
this  field,  as*  I  did  from  the  last,  and  then  to  lay  it  down 
for  three  years,  I  think  no  land  should  have  more  than 
three  crops  of  com  without  rest ;  at  the  same  time  sow- 
ing between  those  crop?  some  sort  of  artificials  for  sheep- 
feed,  which  will  keep  the  land  clean,  and  in  good  condi- 
tion. The  soil  will  dictate  to  the  farmer  what  sort  of  ai- 
tificials  to  sow  for  his  advantage.  I  have  at  this  time 
another  field  of  ten  acres  in  fallow,  which  has  been 
ploughed  these  twelve  months.  I  intend  pursuing  ex- 
actly the  same  method  with  this  and  the  remaining  thirty 
ticres  as  I  have  done  with  the  former ;  and,  when  finished, 
I  have  no  doubt  but  that  the  ninety-three  acres  will  be 
worth  one  hundred  pounds  per  annum, 

I  trust  it  will  appear,  by  tlie  experirnents  which  I  have 
made,  how  practicable  it  is  to  improve  a  great  part  of 
the  waste  lands  of  this  kingdom.  The  expenses  at  first 
sight  appear  great,  but  the  industrious  farmer  would  very 
^oon  find  his  advantage  by  laying  out  a  few  pounds  in 
tlip  same  manner  as  I  have  before  described.  I  have  been 
more  particular  in  pointing  out  the  different  crops  that  J 
have  had  than  *  perhaps  is  absolutely  necessar}^  but  my 
reason  for  doing  this  is,  that  the  Honourable  Board  may 
the  better  be  enabled  to  judge  of  the  expense  and  of  the 
profit ;  likewise  the -great  advantage  that  may  follow  to 
the  community  at  large  Itj-  converting  such  lands  to  good 

t>£^ture  and  tillage. 
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Method  of  cmnecting  In^n  BarSy  and  coating  tkepipftJi 
Lead^  so  as  to  form  solid  Pillars  for  Lights  Houses  y  on 
Rocks  cwered  at  high  Watery  rvithout  being  subjeict  to 
Corrosion  from  the  Action  of  Sea^Waier. 

By  Captain  Joseph  BRotriE,  of  the  Boyal  Navy. 

With  an  Engraving*  ^  " 

Jf roih  the  iTRANSACTrolJs  of  the  SobrErr  fof  the  EticoU-i 
rttgekient  bf  Aats,  IVlANUFACtUREd^  and  CoMMEitcE. 

T%e  Gold  Medat  was  voted  to  Captain  Brodie  for  his  sUn^ 
dry  Marine  Improvements ^  particularly  for  this  Inven-- 
tion,  .  A  Model  is  deposited  in  the  Society^s  Repository^ 

.  and  aU0'of  U  Cpne  or  Bredk^itHitery  of  CasVlrdn^  [tii- 

%.  1,  (rtate-  II.) 'A,  shews  four  rods  of  efet^irdti/ 
coiah^bisledofs^ifjitnber  of  pieces  two  feet  fongj  ritetted 
together,  in  a  ixianner  explained  by  the  plate,  so  as  to' 
j^dute'  the  iiffect  of  one  bar  of  the  thickness  oi  the 
wfiblfe.     B,  a  tutle  of  cast-irOn,  formed  from  a  numtler 
of^  ke^zt\iik  pieces,    each  about  ten  inches  long,    and 
Tffiifc^ViV^h'i^n' ^la6'ed  round  the  irbn  rods  above  mentionecly 
arid  tfieti*  icri^Wedf  fogetber,  form  a  mould,  into  whlea* 
m&  AAt^a  ledd  is  to'  tie  poured,  to  coat  the  iron-rods. 
(J,  a  porfioiy  of  the  rods  covered  with  the  niel^ed  Jead^  ^' 
4&  te^foftfi  i- cylindrical  pillar  appareritiy  oi  lead^  tte  iroif' 
ifehi'g  perfectly  coated  therewitb, 

.  Flg»  2a  P^  shews  the  manner  in  which  the  hollow  ejr- 

.   •»•".   1^    ^^  *■■'.. 

liader  isforined  to  any  length  required,  by  the  junctioa 
of  4  number  pf  semi-cylinders  rivetted  together,  and  fit- 
ting each'  other.     £,  the  side  flanges  screwed  close  toge^* 
VpL«  VIII.--^JBG0KD  Seriesw  £  tbef* 


26  Descripiton  of  an  unproved  Mill 

ther.     F,  the  end  flanges  also  screwed  together  as  pre- 
pared for  the  melted  lead. 

After  a  certain  portion  of  the  iron  rods  afe  coated 
with  lead,  the  lower  parts  of  the  tube  are  taken  off  and 
placed  higher  up ;  by  which  repeated  changes,  a  few 
tubes  will  answer  the  purpose  tp  coat  any  length  of  the 
iron  rods. 
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Descripiton  of  an  imprffoed  Mill  for  grinding  Pdiniers* 
Colours,  invented  by  Mr.  James  Rawlinson,  of  Derby; 
also  of  one  for  grinding  Indigo  in  a  d)y  State,  used  at 
Manchester  by  Mr.  Charles  Tayloil 

With  an  Engraving, 

From  the  Transactions  of  the  Society  for  the  Encon* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Ten  Gtmieas  were  voted  to  the  hu 
vmtor,  and  a  Model  is  placed  in  the  Society'* s  Repository. 

JL  HE  hitherto  very  unmechanical,  incot^venient,  and 
highly  injurious  method  of  grinding  poisonous  and  nox- . 
ious  colours,  led  me  first  to  imagine  a  better  might  ea- 
sily be  contrived  for  that  purpose.  It  must  be  obvious  to 
every  person,  that  the  method  hitherto  adopted  of  gjrind- 
ing  colours  on  an  horizontal  marble  slab,  with  a  small . 
pebble  muUer,  requires  the  body  of  the  person  who 
grinds  to  bend  over  that  slab,  and  consequently  his  head  ; 
which  causes  him  constantly  to  inhale  the  noxious  and 
poisonous  volatile  parts  of  the  paint,  vy^hich  is  not  unfre- 
quently  ground  with  oil  saturated  with  litharge  of  lead  ; 
and  if  we  may  judge  from  the  very  unheallhy  appear- 
ance of  these  men,  accustomed  to  much  colour-grindidg^, 

it 
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k  should  seem  the  bad  effects  of  this  employment  require 
a  speedy  remedy. 

A  machine,  of  which  I  now  send  the  Society  a  model, 
has  not  only  the  advantage  of  being  an  effectual  remedy 
of  this  extensive  and  severe  evil  to  recommend  it,  but  it 
grinds  the   colour  much  easier,  much  finer,  and  much 
quicker,    than   any   method   hitlierto  adopted.     Having 
ocpasiou  for  a  considerable  quantity  of  colour-grinding  in 
jtbe  profession  in  which  I  am  engaged,  and  that  in  jthe 
finest  state  possible,  and  having  made  use  of  this  machine 
for  several  years,  and  being  more  and  more  convinced  of 
its  utility,  I  thought  it  my  duty  to  present  it  to  the  So- 
ciety of  Arts,  hoping  that  it  might  not  be  altogether  un- 
wortliy  of  their  attention.     The   roller  of  the  machine 
that  I  use  is  si:i^teen  inches  ^nd  a  half  in  diameter,  and 
four  inches  4nd  a  half  in  breadth.     The  concave  muller 
that  it  wprks  jagainst  covers  one-third  of  that  roller :  it  is 
therefore  evident,  that  with  this  machine  I  have  seventy* 
two  square  inches  of  the  concave  marble  muller  in  con- 
stant work  on  the  paint,  and  that  I  can  bring  the  paint 
much  oftener  under  this  muller  in  a  given  space  of  time 
than  I  could  by  the  usual  method  with  the  pebble  mul* 
ler,  which  is  seldom  more  than  four  inches  in  diameter, 
aud  consequently  has  scarcely  sixteen  square  inches  at 
work  on  the  paint,  when  my  concave  muller  has  seventy- 
two^     I  do  not  n^ean  to  say  that  a  roller,  the  size  of  that 
which  I  no^Y  use,  is  the  largest  which  might  be  employ! 
ed ;  for,  truly,  I  believe  that  a  roller  two  feet  in  diame- 
ter, withax;onpaye  muller  in  proportion,  would  not  be 
hard  work  for  a  man ;  and  tiieu  the  advantage  to  the 
public  would  be  still  farther  increased. 

This  machine  will  be  found  equally  useful  fojr  the  co- 
lours ground  in  water  as  for  those  ground  in  oils  \  and  I 

E  2  doubt 
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doubt  not  but  the  great  importance  of  this  simple  ma- 
chine will  be  very  soon  generally  experienced  in  all  iha- 
nufactories  where  colours  are  used.  The  labour  necessary 
with  this  f^achine,  in  grinding  colours  exceedingly  fine, 
is  very  easy.  It  is  useless  to  enter  into  any  mihute  de- 
scription in  this  place,  as  a  bare  inspection  of  the  tna« 
chine  must  sufficiently  explain  itself.  ' 

To  the  colour-man  it  would  evideiitly^  be  an  essential 
saving  of  labour,  and  consequently  of  expense,  whicH 
will  probably  have  some  weight  as  a  reconamendation  ; 
and  the  advantages  to  the  colour-grinder  have  been  al- 
ready stated, 

I  have  m^de  a  rough  sketch  of  the  njacHin^,*  with  leti 
ters  of  reference,  4s  supposing  this  rway  better  explain 
the  process. 

Fig.  3,  (Plate  II.)  A,  is  the  roller  or  cylinder,  made 
of  any  kind  of  marble  ;  black,  marble  is  esteemed  the  best, 
because  it  is  the  hardest,  and  takes  the  best  polish,  a 
is  the  concave  muller,  covering  one-third  of  the  roller, 
^nd  of  the  same  kind  of  marble,  and  is  fixed  in  a  wooden 
jrame  4,  which  is  hung  to  the  frame  E  at  ii*  C  is  a 
piece  of  iron,  about  an  inch  broad,  to  keep  the  mull^r 
steady,  and  is  fixed  to  the  frame  witha  joint  aty*.  Th^ 
small  binding  screw,  with  the  fly-nut,  that  passes  through 
the  centre  of  the  iron-plate  at  f ,  is  for  the  purpose  of 
laying  more  pressure  on  the  muller,  if  required,  as  well 
as  to  keep  it  steady.  D  is  a  taker-ofF,  made  of  a  clockr 
spring,  about  half  an  inch  broad,  and  fixed  similar  to  a 
frame-saw  ip  an  iron  frame  K,  in  an  inclined  position  to 
the  roller,  and  turning  on  pivots  at  dd,  G  is  a  slide^ 
|[>oard,  to  draw  out  occasionally,  to  cle^tn,  &c.  if  any 
particles  of  paint  should  fall  from  the  roller,  and  which 
lalso  forms  itself  for  the  plate  H,  tP  catch  the  colour  on 

as 
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•.   '■  ■    ^ 
as  it  falls  from  the  taker-off.     F  is  a  drawer,  for  the  pur« 

poto '6f  contaiDihg  carners^-shavings,  wtiic^.are.the  best 

thirigs  for  cleaning  piiint-noiills.    E  is  the  frame. 

Previous  to  the  colour  being  applied  to  the  njill,  I 
should  recommend  if  to  be  finely  pulverized  in  a  mortar, 
cbVered  in  the  manner  of  tne  chemists  ^hen  they  levi- 
gate pbisonbus  drugs  *.  This  process  of  dry-grinding  is 
equally  necessary  for  the  marble  slab  now  in  use ;  after 
which  it  should  be  mixed  with  oil  or  water,  and  \vitb  a 
spatula  or  pallet-knife  put  on  the  rpljer,  near  to  the  top 
of  the  concave  muller,  and  the  roller  turned  rpunq. 
which  takes  the  colour  under  the  m^iHer  without  any  dit- 
ficulty,  and  very  few  turns  of  the  roUqr  spread  it  ecjuany 
over  its  surface.  When  it  is'  perceived  sufficiently  fine 
for  the  purpose  required,  it  is  very  easily  t^keu  off  by 
means  of  the  taker-off  described,  which  must  be  heljl 
against  the  roller,  and  the  roller  turued  the  reverse  way, 
ivbich  cleans  it  very  quick  and  very  completely  ;  and  the 
muller  will  only  require  to  be  cleaned  wb.en  you  desist  or 
change  the  colour.  It  is  then  turned  back,  being  hung 
on  pinions  to  the  frame  at  ii^  and  cleaned. with  a  pallet- 
knife  or  spatula  very  cpnveniently.  Afterwards  a  hand- 
ful.of  curriers-sbavifngs  held  on  the  roller,  with  two  or 
tbriee  revolutions,  cleans  it  effectually;  and  there  is  less 
w^te  ivith  this  machine  than  with  any  marble  slab. 

As  to  the  quantity  ground  at  once  on  this  mill,  it  must 
be  .regulated  by  the  state  of  fineqess  to  which  it  is  re- 
iquired  to  be  gi;ound.  If  it  is  wanted  to  be  very  fine,  a 
smaller  quantity  must  be  put  on  the  roller  at  a  time  ;  and 


'  ^  Or.  rather  in  an  improved  inill,  used  at  Manchester  by  Mr. 
-Charles  Taylor,  for  grtuding  indigo  in  a  dry  state,  of  which  l  have 
aoQSxed  a  drawing,  aqd  reference,  to  render  the  whole  business  df 
ifobuf-griqding  complete. 
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as  to  time  requisite  for  grindujg  a  given  quantity  of  po* 
lour,  this  will  also  depend  on  the  state  of  fineness  tg 
which  it  is  ground.  I  h^-ve  observed,  th^t  my  colour- 
grinder  has  ground  the  quantity  of  colour  which  used  to 
serve  him  per  day,  with  this  machine,  in  three  hours, 
and,  as  he  said,  with  ease.  The  colour  also  w^s  much 
more  to  my  satisfaction  than  in  the  former  way,  and  at- 
tended with  less  waste. 

I  have  mentioned  the  pulverizing  the  colours  in  a  co^ 
vered  mortar,  which  would  prevent  wastp,  and  prevent 
the  dust  and  finest  parts  of  noxious  colours  frotp  being 
injurious  to  the  grinder.  In  some  manufactories,  where 
large  quantities  of  colours,  prepared  fron^  lead,  copper, 
]and  arsenic,  are  used,  this  precaution  is  particularly  |ie^ 
cessary.  I  do  not  mean  to  say  that  my  machine  is  in- 
tended to  supersede  the  paint-mill  now  in  use  for  coarse 
common  colours.  It  is  intended  for  no  such  purpose  j 
but  to  supersede  tl\e  use  of  the  very  aulj:ward  and  un- 
mechanical  marble  slab  now  in  use,  and  on  which  all  the 
colours  for  china  manufactories,  coach-painters,  japan* 
ners^  and  colour-manufacturers  for  artists^  &c.  &c.  arp 
now  ground. 

Several  of  the  colpur-manufacturers  have  expressed  to 
me  their  great  want  of  such  a  machine  ;  and  that  I  had 
no  desire  of  troubling  the  public  with  a  machine  that 
would  not  answer,  is  evident,  from  my  having  used  It 
several  years  before  I  presumed  to  recommend  it  to  their 
attention.  Being,  therefore,  now  completely  convinced 
of  its  utility,  and  hoping  that.it  might  relieve  a  number 
of  my  fellow-  creatures  from  a  dangerous  employment,  I 
have  ventured  to  commit  it  to  the  protection  of  the  So- 
ciety of  Arts;  hoping,  through  their  means,  to  .see  its 
ultimate  success.     And,  farther,  to  give  the  Society  the 

most 
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most  complete  assurance  in  my  power,  I  hare  annexed 
the  opinion  of  a  very  ingenious  and  mechanical  friend  of 
mine,  who  has  frequently  seen  it  work. 

When  the  colour  is  ground,  I  recommend  the  follow- 
ing mode  of  tying  it  up  in  bladders,  in  preference  to  the 
usual  method.  Instead  of  drawing  the  neck  of  the  blad- 
der close,  in  the  act  of  tying  it,  insert  a  slender  cylin- 
drical stick,  and  bind  the  bladder  close  around  it.  This, 
when  dry,  will  form  a  tube  or  pipe,  through  which/  when 
the  stick  is  withdrawn,  the  colour  may  be  squeezed  as 
wanted,  and  the  neck  again  closed  by  replacing  the 
stick..  This  is  not  only  a  neater  and  much  more  cleanly 
mode  than  the  usual  one  of  perforating  the  bladder,  and 
stopping  the  hole  with  a  nail,  or  more  commonly  leaving 
it  open,  to  the  prejudice  of  the  colour,  but  the  bladder, 
being  uninjured,  may  be  used  repeatedly  for  fresh  quan* 
titles  of  colour. 

N.  B.  The  barrel  of  a  quill  may  be  tied,  in  place  of 
the  stick,  into  the  neck  of  the  bladder,  with  its  closed- 
end  outwards,  which  will  keep  the  colour  secure  in  tra- 
velling, and  when  used,  the  cud  of  the  quill  being  cut 
off,  it  may  afterwards  be  closed  by  a  stick. 


A  certificate  from  Mr.  lliomas  Swanwick,  of  Derby, 
and  also  from  Mr.  John  Middleton,  of  St.  MartinVlane, 
confirming  the  above  statement,  accompanied  these 
papers. 

Reference  to  the  improved  Mill  for  grinding  Indigo, 

or  other  dry  Colours. 

^ig«  4-,  (Plate  II.)  L,  represents  a  mortar,  made  of 
marble  or  hard  stone ;  one  made  in  the  common  way 
will  answer.     M,  a  muUer  or  grinder,  nearly  in  the  form 

of 
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of  a  pear;  in  the  i|pper  part  of  which  an  iron  axis.il. 
firmly  fixed  ;  which  axis,  at  the  parts  N  N,  turns  ia 
grooves  or  slits,  cut  in  two  pieces  of  oak,  projectiog 
liorizontallv  from  a  wall,  and  >wheh  the  axis  is  at  work 
are  secured  in  the  grooves  by  iron  pins  O  O.  P,  the 
handle,  which  forips  a  part  of  the  axis,  and  by  wbic^ 
the  grinder  is  worked.  Q,  the  wall  in  which  the  oak 
pieces  N  N  are  fixed.  R,  a  weight,  which  may  occa- 
sionally be  added,  if  more  power  is  wanted. 

Fig.  5,  shews  the  muUer  or  grinder,  with  its  axis  sepa- 
rate  from  the  other  machinery ;  its  bottom  shduld*  be 
made  to  fit  the  mortar.  S  is  a  groove  cut  through  the 
ttone. 

.  On  grinding  indigo,  or  such  substance,  in  a  dry  st£^ffe, 
in  this  mill,  the  muller  being  placed  in  the  mortai*,  ahtf 
secured  in  the  oak  pieces  by  the  pins,  the  indigo  tdb^ 
ground  is  thrown  above  the  muller  into  the  mortar ;  on 
turning  the  handle  of  the  axis,  the  indigo,  in-  lumps', 
falls  into  the  groove  cut  through  the  muller,  and  is 
thence  drawn  under  the  action  of  the  muller,  and  pfdt' 
pelled  to  its  outer  edge  within  the  fciortai*,  whenee  tbe*^' 
coarser  particles  again  fall  into  the  groove  of  the  muller^ 
and  are  again  ground  under  it ;  which'  operation  is  cbntj* 
nued  till  the  whole  of  it  is  ground  to  an  impalpabliS  |iow-  ' 
der ;  the  muller  is  then  eaisiljf  removed^  aChd  the  c6fo&¥^ 
taken  out. 

A  wood  cover,  in  two  halves,  with  a  hole  for  the 
ail's,  is  usTlally  placed  upon  the  mortar,  during  the  ope- 
ration, to  prevent  any  loss  to  the  colour,  or  bad  effect  ,ta 
tfiedp^ator. 
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Memoir  on  Verdegris.    By  M.  Proust, 
From  the  Journai^  DE  PHVsiquE. 

Vy OFFER,  oxygene,  poetic  ^cid,  waters— these  am 
the  ingredients  of  tba(  product  of  the  aifts  which  we  term 
verdegris.  But  wh^t  pombiqatioqs  do  thesa  ingredients 
form  with  eaqh  other?  or  rsi,th^r,  w];iat is. really  verdegris? 
This  is  a  question  th^t  has^  indeed  been  ofte^  exai^ined.  2 
but,  in  n\y  qpinion,  not  yet  as  x^uch  a^s^  it  deserves.  I 
8h^U  therefore  endeavour  to  add  something  to  the  inveSf 
ligations  of  my  predecessprs. 

If  wetr^i^t  ^  hundred  parts  of  verdegris  lyith  ppta.sl^ 
we  obtain  from  them  (from  that  which  I  have  before  me) 
46  of  copper,  oxydated  at  25,  to  the  hundred ;  the  rest  is 
water,  and  the  acid  which  unites  with  the  potash.  Now 
if  the  water,  the  acetic  acid,  and  the  oxyd,  are  really 
the  principles  of  |ho  verdegris,,  ^t  is  easy  to  see  that  these 
principles  can  form  with  each  oth^  only  «iom^  oj  thes^ 
(hr^e  well-ki^awi^  combinations,  viz. 

The  acetate  at  the  maximum  of  acid;^ 
The  acetate  at  the  minimum  of  acid. 
The  hydrate  of  copper-* 

Let  us  take. a  summary  view  of  the  prineipal  propeiw 
ties  of  these  combinations,  and  then  see  if  they  will  ai4  W 
to  discover  those  which  constitute  verdegris, 

Acetate  at  the  Alaximum^ 

This  acetate  is  a.  soluble  crystalKzable  sah,  which  Qan-» 
pot  be  decomposed  by  carbonic  acid.  The  acetate  may 
be  green  or  white  ;  that  is  ^o  say,  witJi  a  base  of  hydfate 
or  a  base  of  oxyd,  and  consequently  hydracetate,  qr  anr* 
Jiydrous  acetate. 

Yo;.,VIU,— Second  Series,  ¥  Tk^ 
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The  anfaydroqs  acetate  is  an  accidental  prodqct ;    it 
seems  to  me  that  ^t  presents  itself  during  the  distillation 
of  verdety  performed  for  the  purpose  of  obtaining  froii^ 
it  what  is  termed  i»dicai Tinegar.   'When  ^e  acetate  has 
begun  to  feel  the  impression  of  the  heat,  and  to  be  de- 
prived of  its  tratery  'the  whiteacetate  rises  in  flowers  to; 
flie'roqf  and'into'the  tieck  of  theiretort.    Every  tme  ina)^ 
f^rmark  i|sfdnnaiion,  as  well  as  the  rapidity  with  which 
Jt  is  re^dissolTfed  and  passes  again  in j:o  the  green  state,  as 
sotm  as  It  encoutitereupuflFof  humid  vapours,    J  have, 
tievertlfelcfe,  tnore  direct  proofe  respecting  the  existence 
iff^this-isak-tban'that  which  I  have  jtrst  adduced  ;  I  there- 
fore  greatly  wish  that  some  one  might  occupy  hiniself 
*#ith  it,  in  order  to  give  greater  precision  to  our  ideas  re- 
igwteting  the  nature  of  this  acetate. 

AcHaie  of  the  iUmin\y,m.        * 

This^  is  a ^tof-a  bliieish^peen  colour,  perfectly  inso- 
^|«blfe,  arid  upon  which  boiling  water  has  not  the  smallest 
^^tito,  Gairbonic  acid,  sMttibly 'applied,  does  not  de- 
compose  it,  nor  even  separate  from  it  any  part  of  its 
tbase:  this  proves  that  the  acetic  acid,  though' in ^  pro- 
portion much  inferior  to  that  which  eonslitutes  the  solu- 
ble acetate,  adheres  nevertheless  to  all  parts  of  the  oxyd, 
secures  their  -state  of  .combination,  and  leaves  none  of 
|:hem  naked.  ,  Thus,  as  tiiere  are  sulphates,  nitrates,  mu- 
riates  of  copper  at  the  minimum  of  acid,  we  have  also  an 
acetate  of  copper  of  this  kind. 

This  second  acetate  is  dbtained  by  throwincr.  black 
oxyd  or  hydrate  into  a  solution  of  the  first.  The  soluble 
acetate  in  this  case  undergoeis  the  same  changes  as  those 
of  which  we  Jiave.  given  account  in  speakiqg;  of  the  ni- 
trates, the  sulphates,  and  the  muriates  kept  upon  thei|^ 

xyd. 
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The  sutphuric  atid  separates  the  acetic  acid  from  thif 
second  cdnibination  as  it  does  from' tHe  first.  Distillation 
decomposes  it.  Much  water  passes  over  ;  a  little  vinegat^ 
escapes ;  thte  r^st  is  destroyed  ;  and  then  its  radicals  con- 
tribute to  the  di^dtydation  of  thc^coppcr,  which  ift  found 
at  the  bottom  of  the  tetortl  tor  want  of  vinegarj  how* 
l^vei*,  the  disoiydatibn  of  its  teise  is  but  partial,  whereas 
Jt  is  complete  after  the  distillation  of  the  soluble  acetatci 
and  the  verdegris:  Aqiiedus  sulphuric  acid,  applied  to 
Ihese  residues,  dissolves  thie  oxydated  portion,  and'Ibaves 
the  metal  naked  i  this  is  dne  mcHns  of  analyi:ing  theitr; 

Hifdr(U€i 

The  hydrate  of  copper  is  a  combinniiori  df  bxyd  and 
of  water  in  linifdtin  proportions;  k  is  the  base  of  all  the 
Coloured  sajfet  of  cbp|>ef.  When  ^he  alkalies  are  applied 
to  it  cold  it  abandoriii' the  acid»^  and  is  thrown  down  of  its 
proper  .cblour;  If  the  alkaliesare  bdiling,  the  b^fcydidsing 
the  acid,  and  the  water  wbidb  cobstitute  it  hydrate^  is  re- 
duced to  the  black  oxyd. 

All  the  acids  cause  ihle  hydrate  to  pass  intd  the  saline 
stati^;  If,  foi^  e^anipte,  carbonic  acid  is  slppHed  to  it,  it 
loses  its  colour  and  volume.  It  is  changed  into,  a  powder 
bf  a  beautiful  green  Colour,  soluble  iti  the  acids  with  ef- 
fcrvesfeenfce,  and.  which  diflfet^  froth  thc!  hydrate  by  the 
circumstance,  thatboilirig  watei*  has  no  action  upon  it ; 
that  is  to  say,  the  hydi-ate  beoomes  carbonate,  as  it  is 
changed  into  sulphate,  nitrate,  &c.  when  it  is  encoun- 
tered by  the  sulphuric,  nitric,  oi^  other  acid. 

The  acids  in  dissolving  the  hydrate  do  not  exclude  the 
water  from  it,  neither  do  they,  exclude  it  from  the  hy- 
drates of  potash,  of  soda,  of  barytes,  &c.  The  water  re- 
mains iii  the  combination.  This  may  be  hydrated  or 
jtnbydrous;  itcording  to  its  nature.     If  it  nrmains  in-  it, 
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it  shates  the  condensation  of  the  otiier  elements ;  and 
like  them>  finally,  the  water  maintains  itself  in  it  in  a 
constant  proportion, 

Irhe  fixed  or  volatile  alkalies  do  not  dissolve  the  oxjd 
of  copper  I  except  in  as  far  as  it  is  hydrated,  or  as  it  can 
assume  that  state,  in  proportion  as  they  solicit  it  to  the 
Union.  The  water  combined  with  the  oxyds  frequently 
causes  their  colours  to  disappear^  giving  them  a  new  one^ 
which  generally  is  more  brilliant.  Finally,  the  hydrates 
are  not  modified  as  to  their  colours  by  the  acids  which 
)iav6  co-operated  in  their  formation,  which  would  not 
fail  to  be  the  case  if  they  constituted  part  of  thetri* 

Let  us  now  proceed  to  the  verdegris.  When  we  dilute 
it  with  a  large  quantity  of  water>  we  see  it  separate  into 
two  substances^  the  one  soluble)  of  a  green  colour 5  the 
other  insoluble,  and  of  a  blue  colour.  This  latter  ba^ 
not  the  pulverulent  tone^  the  .ordinary  weight  of  the  suliy 
phates,  the  nitrates,  the  muriates,  the  acetates  at  the 
minimum  of  acid^  It  is  crystalline,  scaly  j  it  thickens 
the  solution  of  the  acetate,  and  appears  to  adhere  to  i( 
»more  than  it  would  adliere  to  pure  water ;  accordingly 
its  filtration  is  very  difficult,  but,  when  once  effected,  tlia 
solution  presents  nothing  more  than  ordinary  acetate. 

The.  following  are  now  the  three  grand  characteristics 
by  which  the  blue  precipitate  of  verdegris  distinguishes 
itself  from  the  acetate  at  the  minimum. 

1.  This  precipitate  kept  under  water  is  gradually  de* 
composed,  and  reduced  into  black  pxyd. , 

2.  Thrown  into  boiling  water,  it  immediately  loses  its 
colour,  and  is  reduced  into  black  oxyd. 

3»  If  we  cause  to  pass  into  a  solution  of  verdegris  a 
sufficiently  continued  current  of  carbonic  gas^  and  take 
care  to  sh^ke  the  ^ask  from  time  to  time,  la  order  to  faci- 
litate the  solution;  the  verdegris  is  anai}  zed.     The  li*. 
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quor  cleats^  the  deposit  loses  its  colour,  sinks  from  tlie 
volume  of.  five  or  six  inches  to  that  of  a  few  lines,  and' 
presents  at  last  only  a  mixture  of  acetite  and  carbonate^ 
which  filtration  separates  with  the  greatest  facility. 

May  we  not  now  conclude,  from  tliese  results^  that  the 
blue  deposit,  which  separates  from  the  verdegris  in  the 
proportion  of  40,  45,  50,  according  to  its  quality,  cannot 
be  an  acetate  at  the  minimum,  as  I  had  imagined  at  first  l 
In  fact,  it  is  not  in  the  nature  of  this  acetate  to  be  de- 
composed by  boiling  water,  nor  by  carbonic  acid  ;  and^ 
finally,  we  see  that  this  deposit,  this  precipitate,  has  na 
other  properties  than  tliat  which  we  extract  from  the' 
solutions  of  copper  by  the  saline  or  eafthy  alkalies,  and 
which  I  haVe  designated  by  the  denomination  of  hy- 
drate^ 

Now  we.  discJover  why  boiling,  watef  rediices  verdegris 
into  black  oxyd  and  ctystallizable  acetate.    Now  we  see^ 
why,  in  the  preparation   of  verdegris,  it  is  indif&renb 
whether  the  plates  are  sprinkled  with  water  or  with  vine-> 
gar.     Finally,  we  see  to  what  we  arc  to  attribute  the  de*'f 
feet  complained  of  in  verdegfis  when  employed  in  paiitt^. 
ittg  ;  namely,  of  changing  to  a  green  colour,  which  pro^.. 
bably  proceeds  from  the  circutnstance  that  the  hydrate 
attracts  to  itself  the  carbonic  acid  of  the  atmosphere^  a^ 
happens  with  the  other  metallic,  earthy,  and  albUioi^' 
hydrate^. 

It  may  be  proper  here  to  call  the  attention  of  painter*  • 
to  the  carbonate  of  copper,  the  colour  of  which  cannot 
be  liable  to  the  same  deterioration  as  tltat  of  verdegris. 
This  carbonate  is  of  a  beautiful  green,  colour.    It  has  no-,: 
thing  of  a  saline  nature  like  verdet  or  the  soluble  acetate,  * 
and  it  might  be  procured  cheap  if  it  M'ere  extracted  from 
the  cupreous  parting,  waters.     In  order  to  obtain  it  in  it;i 
groi^egt  beauty,  aud  the  le^st  possible  bulk,  the  solu^ 
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tions  of  copper  txiiust  be  poured  in^o  tUe  bdiliiig  altaline' 
ley,  Washed,  dried,  and  preserved.  The  success  of  this^ 
toldur  is  not  liable  td  vary  in  the  opefatidin  lite  that  of 
ihe  bliie  cinder. 

A  bundrfed  parts  of  vct^degtifT;  decompoiied  by  water 
alone,  yield  43  of  cfy^Iizcid  acetate  and  27  of  black 
dxyd,  in  idl  10. 

When  this  decomposition  \i  performed  in  tiose  VesseJs,' 
tieither  adid  nor  gas  escapes ;  the  verdegris  is  therefore^ 
formed  of 

Acetate  *  -  -  -  i  -  -  43 
Black  oxyd  -  -  -  .  -  27 
Water    -    -    .    •    ^    .    .    30 

If  we  distil  a  hundred  parts  of  the  same  verdegri^,  wdf 
obtain  from  it  a  cdtlsiderahle  quantity  of  liquid,  whick 
amounts  to  46,  the  residue  is  40;  The  gases  which  escaped- 
in  this  distillation  are  also  vciry  voluorindus,  for  to.  i  off 
grains  We  obtain  150  or  155  cubib  inches,  of  which  stbotit^ 
19S  at^, carbonic  acid,  and  the  rest,  or  about  dO,  are  afdf 
inflammable  gas,  which  has  appeared  to  me  by  the  colour 
of  its  flame  to  be  a  iiiixture  of  cairbonated  hydrogene  and 
oxyd  of  earbon. 

Thi^  ibrty-hundi^dths  of  residue  are  a  mixture  of  m^ 
tal  9XA  of  carbon.  If  weak  nitric  acid  is  poured  upotf* 
them  it  separates  about  three  parts  of  the  latter,  whicl# 
reduces  the  metal  to  37.  This  result  corfespdnds  withinf 
affliction  ttt  the  46  parts  of  oxyd  which  verdegtisyieldr 
ivhcnl  it  is  decomposed  with  potash.  If ^  from  the  4^ 
himdfedths  of  aqueous  products,  we  deduct  30  ft>r  the' 
water  which  docs  hot  belong  tx)  the  acetic  acid,  we  findf 
that  the  latter  amounts  only  to  16  h'llndredths ;  neverthe-^ 
less  the  verdegris  contains  this  acid  in  a  much  larger  prd* 
po^tidn^butthe  heat  has  destroyed  a  great  part  of  iv  and, 

If 
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It  is  ibb^.  remaip^  pf  it  that  haf e  contriljfat^  torthc  disox^ 
jTcUtjion  of  the  copper. 

Verdegris  contains  bbe wise  a  •  much  more  considerablo 
a^antity  of  jYfter  than  belong  to  the  ACeUte  and  the  hy^ 
arate  of  w^ich  it  is  composed  ^  for  if  72  ;pai!t8  of  flxyd 
jtake  oply  28  pf  water  to  constitute  tbem.bydnate,  the  3f 
which  we  find  ^i  the  quint^  of  yerdegra.mi^^i  to  reqair^ 
^ot  n^ore  than  fivi^  or  wi^.    Thus  46  parts  of  orystaUized 
acetate,  and  from  26f  to  ^0  of  hydrate,  making .  together 
,77,  it  is  evident  that  .23  of  water  xs^^sX.' be  added  to  theso 
77,  in  ordji^r  to  complete  the  qiiinta).    Verdegris  is  .there- 
fore, in  this  point  of  viqw,  a  aort  of  joombipc^tion /whieh 
bus  the  property  of  cpi|8o]idat»t|g  a  very  copdd^rablil 
portipn  of  water.    Nor  let  it  be  imagined,   that  that 
which  served  as  the  subject  of  these  researches  jv^as  veide- 
^ris  recently  prc^pared,  f^rl  bad  had  itJii  my  Jaboratorjr 
18  y^rs.     But  this  compteeition  will  net  -be  -the  only  oiu^ 
which  possesses  the  property  '9f  thus  consolidating  moi^ 
water  than  strictly  belongs  tc!f  its  e§3ence.    Soap  is  in^tb^ 
same  predicament.     A  quintal  pf  oil  may  furnish  fron^ 
140  to  300  pounds  of  soap,  without  ceasing  to  assume  a 
^idity  capable  of  imposixig  upon  the  ey^<#f^  those -who 
^re  not  acquaioted  with  this  kind  of  ^fraud.    nAnd  iitiXi 
the  proportions 'that  may  be  comprehended  between*  these 
two  extremes^  ,tbe  soapy  combination  always  ^^leses^^s^ 
the  moment  of  coagulating,   a  portion  pf  hea^whilil 
.raises  the  temperature  from  15  to  25.    This  ^evidently 
pioves  jthat    the  water  consolidates  itself  betvpeen^  ^*ils 
parts,  as  it  does  between ,  those  /4>f  the •imoat  ^amieMa 
crystals.  ' 

yerdegi;is  does  not  contain  ;eaisbenailef«ilf-CQ(Mer>  aS« 
fhQugh  it  be  (orm^  in  cir^unstances  p€^MrIy^4^^^1ar<'^ 
fhose  in  \fhipbthe  oxyd  pf  lead  ab80ll^^sol^  lavg9<44^pii|« 
^ty.    This  is  shewn  ^by  the.fpllowiiig'^IF^etMEiefit.  '^^ 


40  On  Veriegris. 

any  acid  is  poured  upoiv  wet  verdegris,  it  dissolves  in  it 
without  shewing  the  least  sign  of  effervescence.  The  hy- 
drate extracted  from  verdegris  takes  a  very  long  time  to 
wash  it  upon  the  filtre :  during  this  time  it  attracts,  like 
aU,<;ompoands  of  that  sort,  a  small  quantity  of  cprbonia 
acid  from  the  atmosphere,  wliich  enables  it  to  exhibit 
signs  of  eflervescence  when  an  acid  is  added  to  it ;  but  it 
is  easy  to  see  that  it  is  no  longer. such  as  it  was  in  the  ver- 
degris ;  that  is  to  say,  it  has  begun  to  change  its  state. 

.The  hydrate  of  vordegris  kept  in  the  lic^ior  itself  with 
which  it  has  beew  diluted,  and  consequently  in  a  solution 
of  acetate,  gradually  decomposes  the  latter  by  carrying 
i)ff  that  portion  of  acid  which  constitutes  its  difference 
from  the  acetate  at  the  minimum.  It  insensibly  reduces 
it  to  the  condition  of  the  latter,  the  liquor  then  loses  its 
colour,  approaches  to  the  state  of  pure  water,  and  the 
deposit,  the  tinge  of  which  changes  to  a  grey,  is  now 
only  a. mixture  of  black  oxyd,  of  hydrate,  and  of  acetatq 
j^t  the  pinimum« 

Inferences. 

In  the  fof^mation  of  verdegris,  the  copper  becoming 
pxydatedy  furnishes  to  this  composition  a  base  which  does; 
XiOt  differ  from  that  which  enters  into  the  nitrates,  the 
inuriat^s,  the  sulphates,  the  carbonates,  native  or  arti*' 
fiicial.  .  ' 

'  Thi3  oxyd,  in  proportion  as   it  forms,  assumes  the 
fiharacter  of  hydrate.     In  this  state  one  part  saturates  the 

..yinegar  whiph  it  meets  with,  while  the  other  remains  in 
^e  same  state  for  want  of  vinegar, 
r    7''bose.4c&u]s.of  verdegris  to  which  this  acid  is  abun- 

(^antly  supplied,  are  almost  all  changed  into  soluble  ace- 
tate; sacbisi,  according  to  the  observations  of  ^haptal, 
that  wbi^b  is  prepared  iu.Dauph^ny, 
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If  the  change  of  copper  into  rcrdegris  is  continued  by 

merely  wetting  the  plates  with  water,  it  is  probable  that, 

.  •among  the  efficient  causes  of  this  conversion,  the  affinity 

of  the  oxyd  for  water  is  to  be  reckoned  as  one  of  the 

principal. 

The  verdegrisation  of  copper  would  not,  it  seems,  take 
place  if  it  were  not  commenced  by  an  acid  ;  but  this 
subject  still  requires  investigation,  for  it  would  perhaps 
be  possible  to  set  it  in  action  with  a  mineral  acid  instead 
of  vinegar,  which  might  lead  to  useful  resialts. 

Cuprate  of  Ammoniac. 

Copper,  which  we  have  seen  form  Ivith  the  marind 
acid  two  muriates  relative  to  its  two  oxydations,  may  also 
form  with  ammoniac  two  combinations  of  the  same  or- 
der. One  of  th^m  l>as  long  been  known,  namely,  the 
blue  cuprate  ;  the  other  could  not  be  so,  because  the  se- 
cond oxydation  of  the  copper,  which  was  to  lead  us  to 
.   the  knowledge  of  it,  was  unknown. 

Fill  a  flask  with  ammoniac,  highly  coloured  by  the 
oxyd  of  copper ;  add  to  it  a  portion  of  copper  in  pow- 
der, that,  for  example,  which  remains  after  the  distilla- 
tion of  verdegris,  and  then  let  the  flask  be  carried  in  the 
pocket,  in  order  to  give  it  motion. 

At  the  end  of  some  days  the  colour  is  found  to  have 
entirely  disappeared,  the  liquid  has  the  appearance  of 
water  ;  but  if  a  portion  of  it  is  gently  poured  into  a  glass, 
it  rapidly  becomes  coloured  by  the  absorption  of  the  at- 
mospheric oxygene,  and  all  the  phenomena  which  the 
sc^ution  of  the  w;hite  muriate  in  ammoniac  produces  are 
renewed. 

As  for  the  theory,  it  will  already  be  surmised  by  the 
reader*     The  oxyd  at  25  per  cent,  colours  the  ammoniac 

Vox-.  VIII.-— Second  Serus.  G  blue. 
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blUie,  but  the  oxyd  at  16  has  not  this  property.  The 
copper  therefore  takes  fpom  the  first  the  portion  of  ox- 
ygene  which  constitutes  the  difference  between  the  o?y 
ydation  at  twenty-five  and  sixteen,  and,  reducing  the 
first  from  the  maximum  to  the  minimum,  it  constitutes 
•itself  oxyd  of  the  second  species.  At  present,  therefore, 
cvei'y  thing  seems  to  prove  that  copper  is,  like  most 
other  metals  with  which  we  are  acquainted,  susceptible 
of  two  states  of  oxydation. 


Description  of  an  Apparatus  for  distinguishing  Gold  Coin 
of  the  legal  Standard  from  that  of  baser  AlUy ;  adapted 
for  general  Use. 

With  a  Plate. 


From  the  Annales  des  Arts. 


w, 


E  meet  with  many  pieces  of  gold  in  circulation 
which  are  clipped  or  altered  in  their  weight;  but  as 
these  are  not  taken  in  payments  without  weighing,  it  is 
easy  to  guard  against  any  loss  by  them.  The  case  is  dif- 
ferent with  respect  to  the  counterfeit  Louis  d'ors,  so  that 
an  easy  and  certain  method  of  distinguishing  them  is 

'  greatly  to  be  desired.  For  this  purpose  it  would  be  suf- 
ficient to  render  familiar  the  use  of  an  instrument  which 
exists  already,  under  the  name  of  the  Hydrostatic  Ba- 

^  lance,  in  all  collections  of  philosophical  instruments,  and 
by  which  one  may  easily  distinguish  (though  with  the 
same  weight  in  the  ordinary  balance)  the  pieces  of  the 
JHSt  standard  from  those  of  base  alloy ;  that  is  to  say, 
sUch  as  do  not  contain  the  quantity  of  gold  prescribed  by 
the  law. 

,  Some  time  ago  M.  Vincent  contrived  an  instrument 
particularly  destined  for  this  purpose^  which  he.. termed 

pese* 
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pese^monnoie  (money- weigher),  and  which  was  approved 
of  by  the  National  Institute  upon  the  report  of  its  com- 
mittee. Hence  one  should  have  imagined  that  this  ia« 
strument  would  soon  have  come  into  universal  use,  at 
least  among  that  class  of  people  who,  from  having  a  great 
deal  of  specie  passing  through  their  hands,  are  in  contN 
nual  danger  of  having  base  money  imposed  upon  them. 
That  this  has  not  proved  the  case,  can  perhaps  be  attri-* 
buted  only  to  the  very  perfection  which  this  artist  had 
endeavoured  to  give  to  his  instrument,  which  he  made  of 
silver,  to  the  properties  which  he  attempted  to  combine, 
in  it,  and  to  the  high  finish  of  the  workmanship,  circum- 
stances which  necessarily  enhanced  its  price,  and  seemed 
at  the  same  time  to  require  an  experienced  hand  to  use  it 
with  advantage.  It  was  therefore  perceived  that,  in  or- 
der to  effect  the  desired  purpose,  a  less  costly  instru-r 
oient  ought  to  be  contrived,  which,  instead  of  ascertain- 
ing the  exact  standard  of  a  pi^ce  of  coin,  should  serve 
solely  to  determine  whether  it  is  or  is  not  of  the  just  al- 
loy, and  xvhich  besides  should  not  require  either  more 
knowledge,  dexterity,  or  attention,  than  the  ordinary 
balance.  That  this  has  been  accomplished  will  appear 
from  the  following  description  of  the  instrument  and  in- 
structions respecting  the  manner  of  using  it. 

• 

.  Explanation  of  Plate  III. 

The  instrument  consists  of  a  holloa  ball  off  copper, 
twenty  or  twenty-one  lines  in  diameter,  having  below  a 
ring  or  fork,  and  sutmounted  with  a  stalk,  upon  which  di- 
visions are  marked,  the  whole  surmbuntied  with  a  small 
'flat  capsule. 

Fig.  1  represents  the  instrument  in  half  size.  - 

G  2  Fig. 
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Fig.  2  represents  it  in  another  direction,  charged  with 
the  piece  which  is  called  the  standard,  and  floating  in  a 
vessel  filled  w^ith  water. 

The  standard,  which  is  a  piece  of  copper,  of  a  deter- 
ininate  weight,  that  shall  produce  in  the  liquid  the  same 
effect  as  a  piece  of  gold  of  forty-eight  livres,  or  two 
pieces  of  twenty-four  livres,  is  represented  separately, 
Fig.  3. 

Fig.  4  represents  the  piece  which  must  be  placed  in  the 
ring  of  the  iostruaient  at  the  side  of  the  single  Louis-d'or, 
or  twenty-four  livre  piece,  which  is  to  be  tried. 

Lastly,  we  must  have  a  small  box,  containing  di- 
visions of  weigh t3  in  grains  \  and  this  is  all  that  is  re- 
quired. 

Manner  of  employing  the  Instrujnent.  Fill  the  glass 
with  water  nearly  to  the  height  indicated  by  the  dotted 
line  A,  Fig.  l,  in  order  that  the  instrument  being  im- 
mersed in  it^  the  water  may  rise  near  enough  to  the  mar- 
gin to  enable  us  conveniently  to  discern  the  point  of  the 
stalk  which  corresponds  with  the  level  of  the  liquid. 

The  water  having  been  poured  into  the  vessel,  im- 
merse the  instrument  in  it,  taking  care  previously  to  dry 
it :  place  the  standard  in  the  ring,  and  the  whole  is  ready 
for  use. 

yetijication  of  forty^ight  Livre  Pieces,  or  double  Louis^ 
To  know  whether  a  piece  of  gold,  a  double  Louis  for  ex- 
ample, is  of  the  just  standard,  examine  first  the  point  of 
the  stalk  which  at  the  present  moment  is  at  the  level  of 
the  water,  whether  it  is  half  a  degree  above  or  below 
^jBro  :  there  will  hardly  be  more  than  this  difference. 

This  being  done,  take  the  standard  out  of  the  ring, 
and  put  in  its  place  the  forty-eight  livre  piece.  The  in- 
sftrument  being  nPW  ifflinerspd  ^gain  in  the  water,  if  it 

descend^ 
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descends  to  the  same  point  that  has  been  observed ,  the 
piece  is  tried  ;  it  is  of  the  proper  standard. 

If  the   instrument  does  not  descend  to  the  same  point 
the  piece  is  either  of  base  aljoy,  or  deficient  in  weight. 
It  is  then  put  into  ^  common   balance,  and  at  the  side  of 
it  are  added  the  number  of  grains  that  are  required  to 
bring   it  into  equilibrium  with  the  288,  which  the  doubid 
Louis  ought  to  weigh.     The  piece  is  then  inserted  anew 
into  the  instrument,  and  upon  the  capsule  at  the  top  are 
yilaced  as  many  grains  as  it  was  found  to  be  deficient  in 
weight ;  if  it  dchcends  to  the  point  observed  at  first  with 
the  standard  it  is  good  j  if  it  remains  more  elevated  above 
the  surface  of  the  water,  were  it  gnly  by  half  a  division, « 
the  piece  is  of  base  alloy. 

One  might  3.Jso  weigh  the  piec^  first,  and  putting  it 
into  the  ring  of  the  instrument,  add  afterwards  the  grains 
by  which  it  might  be  deficient. 

Verification  of  the  twenty  four  Livre  Pieces,  or  single 
Louis,  The  operation  is  the  same  for  the  single  as  for 
the  double  Louis,  with  only  this  diflFcrence,  that  we 
place  at  the  same  time  in  the  ring  of  the  instrument  the 
small  piece  of  copper,  Fig,  4,  which  is  destined  to  give 
with  it  the  same  point  of  equilibrium  as  the  double  Louis 
or  the  standard. 

We  must  al>^ays  first  of  all  observe  the  point  on  the 
stalk  of  the  instrument  which  corresponds  at  the  present 
moment  with  the  surface  of  the  water,  and  which  indi- 
cates that  at  which  the  instrument  must  ao^ain  be  found 
when  the  Louis  and  the  supplementary  piece  have  been 
placed  in  the  ring  instead  of  the  standard. t 

If  the  Louis  has  been  clipped,  or  part  of  its  weight 
worn  away,  we  put,  in  the  same  manner  as  with  the 
double  Louis,  the  grains  by  which  it  is  deficient  into  the 
papsule  of  the  instrument  j  it  must  then  descend  to  the 

same 
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point  which  has  been  obiserved  with  the  standard, 
otherwise  the  piece  is  of  base  alloy. 

Any  one  may  therefore  secure  himself  in  future,  at  lit- 
tle expense,  and  without  any  difficulty,  against  being 
imposed  upon  by  any  counterfeit  gold  coirts,  since  he 
lna&  the  means  of  distinguishinor  with  certainty  such  as 
aie  not  of  the  legal  standard,  or,  in  other  words,  which 
do  not  contain  the  quantity  of  gold  which  determines 
dirir  value. 


New  Observations  on  the  Nature  of  Tannin* 
By  M,  Tromsdorff. 

From  Neues  Algemeines  Journal  de  Chemie. 

At  has  long  been  known  that  a  very  great  number  of 
T^;etable$  communicate  to  water,  in  which  they  have 
been  immersed,  the  property  of  throwing  down  a  black 
precipitate  from  the  combinations  of  iron  with  the  acids  ; 
a  property,  which  was  supposed  to  reside  in  a  peculiar 
principle,  called  the  astringent  principle,  on  account  of 
the  manner  in  which  it  affects  the  organ  'of  taste.  Seve- 
ral phenomena  had  already  led  the  Dijon  academicians 
to  suppose  that  this  principle  partook  of  the  nature  of  the 
acids ;  and  the  experiments  of  the  immortal  Scheele,  who 
obtained  from  the  gall-nut  a  real  ;acid  in  a  crystaUine 
form,  seemed  to  have  given  complete  certainty  to  this 
opinion,  so  that  astringent  principle  sluA  gallic  acid  were 
considered  as  Synonimous  terms. 

M.  Seguin  imagined  latterly  to  have  discovered  a  real 
dtiflerence  between  the  gallic  acid  and  the  astringent  prin- 
ciple, and  he  demonstrated,  by  experiment,  that  the  lat- 
ter actually  possesses  some  properties  which  do  not  be- 
long 
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long  to  the  other.  Finally,  the  observations  of  Proust, 
in  support  of  this  fact,  leave  no  doubt  remaining,  al- 
though J.  A.  Soberer,  of  Vienna,  has  lately,  though  not 
upon  sufRcient  grounds,  asserted  the  contrary,  and  his 
assertion  has  found  an  advocate  in  A.  N.  Soberer,  of 
Dorpat. 

It  is  not  my  design  to  give  here  a  history  of  the  astrin* 
gent  principle,  since  the  experiments  of  Seguin,  Proust, 
&c.  are  recent,  and  no  doubt  universally  known  ;  besides 
which  Karsten  has  lately  given  an  account,  in  Scherer's 
Chemical  Journal,  vol.  VI I.  p.  472,  of  the  results  hi- 
therto obtaihed  from  the  inquiries  respecting  the  astrin- 
gent principle. 

Though  it  is  at  present  completely  demonstrated  from 
all  the  experimepts  hitherto  known,  that  the  gallic  acid 
and  the  astringent  matter,  or  tannin,  (materia  scytode-^ 
phicay)  are  essentially  different  from  each  other,  although 
they  are  almost  always  found  combined  together,  it  must 
nevertheless  be  admitted  thiit  v  e  are  still  far  from  pos- 
sessing an  accurate  knowledge  or  the  properties  of  the 
astringent  principle,  and  even  that  several  of  the  facts 
which  have  been  advanced  are  contradictory  to  each 
other,  and  repugnant  to  analogy.  Finally,  what  renders 
this  subject  still  more  complicated,  is  ^he  observatioa 
lately  made  by  Proust,  that  the  tannin  itself  is  suscepti- 
ble of  anomalous  variations ;  that  is  to  say,  there  are, 
properly  speaking,  several  sorts  of  tannin. 

It  is  only  by.  accurate  experiments  that  results  of  more 
general  certainty  can  'finally  be  obtained  ;  and  this,  is 
what  bas  induced  me  to  m9,ke  those  of  which  I  am  abpiit 
to  give  an  account. 

Whatever  uncertainty  there  may  still  prevail  respit- 
ing pure  tannin,  it  seems  nevertheless  that  it  is  the  ff^ll- 
nut  that  bas  been  supposed  to  contain  it  in  the  greatest 

purity. 
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purity,  for,  in  fact,  the  infusion  of  gall-nut  mixed  with 
a  solution  of  glue  furnishes,  in  the  most  manifest  and 
abundant  manner,  this  remarkable  product,  which  is  in- 
soluble in  water,  elastic  when  fresh,  and  incorruptible, 
and  for  this  reason  also  I  have  chosen  the  gall-nut  for  my 

experiments.  ^     ^ 

,  Experiment  I. 

Three  pounds  of  the  best  gall-nuts,  reduced  to  a  fine 

powder,  were  put  with  forty  pounds  of  distilled  water 

into  a  glass  matrass,  and  carefully  agitatdd  during  three 

days,    in  a  temperature    of    15*  Reaum. ;    after    which 

the  whole  was  strained  through  a  cloth.     The  residue 

was  then  put  again  into  the  matrass  with  tlie  sam«  quan* 

tity  of  distilled  water,  and  treated  in  every  respect  as  the 

first   time.      The    same    pperation    was    repeated    two 

more  times.    The  last  infusion  was  perfectly  colourless, 

and  had  scarce  any  action  upon  a  solution  of  iron.     Cold 

water  can  therefore  extract  all  the  soluble  parts  of  the 

gall-nut. 

Exppriment  IT. 

All  these  infusions,  which,  mixed  together,  were  of  the 
colour  of  Rhenish  wine,  were  evaporated,  by  a  very  cau- 
tious application  of  fire,  in  a  porcellain  vessel,  upon  the 
sand-bath,  and  reduced  to  one-fourth.  When  the  liquor 
became  turbid  by  cooling,  it  was  passed  through  a  cloth 
of  a  close  texture.  This  loss  of  transparency  proceeded 
probably  from  the  extractive  matter  that  was  oxy dated 
during  the  evaporation.  After  this,  the  whole  was  eva- 
porated to  the  consistence  of  a  thick  juice,  of  a  blackish 
brown  colour,  though  sufficiently  transparent ;  it  was 
poured  into  several  porcellain  dishes  which,  after  having 
been  covered  with  paper,  were  placed  upon  a  convenient 
apparatus,  near  to  a  heated  stove.  The  whole  was  dry 
at  the  end  of  eight  days,  and  could  easily  be  detached 

from 
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from  the  plate  in  tbin  plates,  by  means  of  a  sharp-edged 
spatule  of  glass.  The  whole  mass,  which  was  of  i^  dark 
brown  colour,  weighed  thirty  ounces,  nearly  two-thirds 
ef  the  weight  of  the  gall-nuts :  reduced  into  small  piecesi^ 
and  exposed  again  for  several  days  upon  a  hot  stove,  it 
still  lost  an  ounce  and  a  half  of  its  weight. 

Experiment  IIL 

The  separation  of  the  mass  (Experiment  II.)  was  per- 
formed at  three  times,  by  means  of  thrice  its  volume  of 
alcohol  prepared  according  to  Richter^s  method,  and  tried 
by  his  alcoholimeter.  In  the  last  extraction  it  was  scarcely 
possible  to  discover  any  remaining  traces  of  gallic  acid,  of 
which  tbe  greatest  quantity  was  found  in  the  first ;  but  1 
fball  speak  of  its  separation,  and  in  another  circumstance. 
Ib  ordepr  to  extract  all  the  gallic  acid,  I  still  put,  at  twice, 
upon  this  residue,  alcohol  mixed  with  a  tenth  part  of 
water,  which  gave  a  tincture  of  a  dark  colour,  and,  as 
cannot  be  doubted,  charged  also  with  a  large  quantity  of 
taanin,  which  I  ratj^r  chose  to  sacrifice,  in  order  to  dis- 
engage  the  whole  of  the  gallic  acid.  Nevertheless^  .wa- 
ter, in  which  a  little  of  the  residue  had  been  infused,  still 
turned  the  tincture  of  turnsole  red.  The  rest,  when 
<lried,  did  not  weigh  more  than  twenty-five  ounces. 

Experiment  IV. 

In  order  to  ascertain  whether  the  residuum  (Elxperi- 
nient  III.)  still  contained  gallic  acid,  I  put  two  ounces  of 
it  into  a  retort  over  a  lamp,  and  gently  treated  thenx.  No 
•gallic  acid  was  disengaged  from  them.  For  a  counter-proof 
an  ounce  of  gall-nut  was  heated  with  distilled  water^  and 
the  dry  resfduum,  obtained^  by  tbe  evaporation  of  the  li- 
quid, having  been  exposed  to  the  same  degree  of  heat, 
JLO^medkitely  yielded  crystallized  gallic  acid,  which  at* 

Vol.  VIIL— Second  Series.  H  tached 


^  -r 


5.0  Ohseiyations  on  the  Nature  of  Tammu 

tached  itself  to  the  roof  of  the  retort.  But  whence  fhe 
iicid  re-action  that  took  place  in  Experiment  III.  ?  Ha$ 
tannm  the  property  of  Reddening  the  blue  tincture  of 
turnsole,  or  is  there  still  a  free  acid  in  tannin  ?  I  shall 
not  venture  to  decide  upon  this  question,  though  I  rather 

***** 

inclinjB  to  the  latter  opinion,  knowing  how  small  a  quanr 
tity  of  acid  is  required  to  change  the  delicate  colour  of 
the  turnsole  paper.  This  quantity  is  so  small,  that  it  is 
perhaps  impossible  for  chemistry  to  effect  its  separation. 

Experiment  V. 

But,  as  I  still  suspected,  in  this  tannin  treated  witl; 
alcohol,  the  existence  of  heterogeneous  principles,  ei- 
ther mucilaginous,  extractive,  or  others,  I  attempted 
•  their  separation  also.  As  to  the  extractive  part,  I  thought 
I  could  not  "do  better,  in  order  to  obtain  it,  thantoii)* 
trate  and  evaporate  a  reiterated  solution  in  distilled  wa- 
ter; a  tedious  operation,  which  I  repeated  four  times. 
At  last  no  farther  separation  took  place,  and  the  dried 
liia^s  dissolved  entirely,  and  with  transparency  in  water. 

Experiment  VI. 

What  led  me  tp  suspect  the  presence  of  mucilage  in 
the  tannin  treated  as  described  above,  was  the  following 
experiment.  I  had* dissolved  an  ounce  of  it  in  eigllt 
ounces  of  ^>"ater,  which  I  exposed^  ii|  an  open  vessel,  ii| 
the  middle  of  a  \yarm  room.  A  pretty  thick  mouldy  pel- 
licle was  soon  formed  upon  its  surface.  After  having  fil- 
trated  and  heated  the  liquid,  I  placed  it  asrain  in  the 
,same  exposure,  and  no  more  of  the  njouldy  substance 
'was  formed.  I  then  compared  this  solution  with  ano- 
ther  which  I  had  just  prepared,  and  I  remarked  no 
difference  between  them  as  to  taste,  smell,  or  their 
manner  of  cotnporting  themselves  with  leG^tvrd  to  clue. 
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tlie  alkalies,  &c.  For  tins  Teason  iHhdaght  it  expedient 
to  purify  the  whole  of  the  tannin  in  the  same  manner.  I 
therefdre  dissolved  all  my  tannin  in  distilled  water ;  I  left 
the  solution  in  a  warm  lemperaturoy  in  glass  vessels^ 
slightly  covered,  till  a  thick  mouldy  pellicle  was  formed : 
I  itj^en  filtrated  and  evap()rated  it  to  di'yness.  When  this 
^Ubktance  had  been  dissolved  again,  no  more  mouldy  sub^ 
stancle  was  produced.  This  process  might  perhaps  be 
Considered. insufficient ;  but  having  found  that  there  re- 
sulted from  it  no  alteration  in  the  tannin,  which  possessed 
all  its  principal  properties  as  t)eforc,  I  concluded  it  to 
be  very  useful,  since  it  is  proper  for  extracting  a  hetero- 
geneous substance  which,  according  to  all  appearance, 
is  of  a  mucilaginous  nature.  As  to  the  astringent  princi- 
ple, it  is  evident,  from  the  presence  of  its  characteristic  pro- 
perties, that  it  has  undergone  no  change  in  its  nature : 
supposing  that  acetic  acid  had  been  formed,  the  heat' 
would  have  volatilized  it ;  besides,  this  acid,  as  the  sub- 
secjuent  experiments  will  prove,  has  no  particular  influ- 
ence upon  tannin. 

Experiment  VII. 

In  this  manner  I  imagined  I  had  obtained  pure  tannin. 
I  wished  to  make  a  trial  of  its  manner  of  comporting  it- 
self with  other  substances,  in  order  to  compare  it  then 
with  the  tannin  obtained  according  to  Proust's  different 
processes,  and  thus  to  arrive  at  determinate  results.  Ac- 
Wding  to  Proust,,  pure  tannin  is  obtained  by  pouring  a 
solution  of  carbonate  of  potash  into  a  saturated  infusion 
of  galls,  whence  results  a  precipitate  which,  according 
to  him,  is  real  tannin  ;  and  nothing  more  is  required,  in 
order  to  obtain  it  pure,  than  to  wash  it  with  a  little  cold 
water.  I  therefore  dissolved  two  ounces  of  my  tannin  in 
dbtilled  water,  and  then  poured  into  it  a  saturated  solu^ 
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tion  of  earbdimto  of  {lotatb  UU*  no  more  precipitate  wa» 
fbrmecL  The  result  was  a  precipitate  of  a  dirty  yellow 
colour,  and  lb&  iopernatant  liquid  presented  scarcely  a 
tinge  of  pale  yeltow.  I  put  the-  whole  upon  a  filtre  \  thet 
water  which  passed  assumed  a  deep  green  colour  after 
1^  filtration,  aad  the  whole  iiltre  acquired  likewise  the 
same  colour.  This  phenomenon  proceeded  probably 
firom  ^  absorption  of  oxygene.  Tor  a  small  quantity  of 
acid  of  faydtothion*  immediately  deprived  the  gceen  liquid 
0f  its  colour.  In  order  to  preserve  pure  tannin  upon  the, 
filtre,  I  poured,,  at  six  times,  a  small  quantity  of  cold 
distilled  water  upon  the  residue,  by  means  of  which,  iu- 
deed,  an  abundant  solution  was  still  produced.  The  re- 
sidue was  dried,  marked  with  tlie  letter  A,  and  put  by 
for  the  present  in  a  well-closed  glass  vessel.  The  filtrated 
liquid  was  divided  into  two  parts  ;  the  first  of  which  was 
evaporated  to  dryness  by  a  gentle  heat,  and  its  residue 
marked  with  the  letter  B.  As  to  the  other  part,  I  sub- 
jected it  to  the  following  experiments. 

1.  A  solution  of  fish-gtue  in  distilled  water  did  boI 
render  this  liquid  turbid,  nor  was  any  precipitate  thrown 
down. 

S.  The  liquid  mixed  with  a  small  quantity  of  acid,  no 
matter  which,  and  afterwards  with  the  solution  of  glue^ 
immediately  became  clouded,  and  deposited  the  coria- 
ceous mass  with  which  we  are  acquainted. 

5.  This  liquid  being  mixed  first  with  the  solution 
of  glue,  and  afterwards  with  an  acid,  the  result  was  tfat 
same. 

4.  On  mixing  the  filtrated  liquid,  which  was  alkaline^ 
and  had  no  astringent  taste,  with  an  acid,  and  afterwards^ 
pouring  upon  it  seme  drops  of  red  muriate  of  iron,  a. 
precipitate  of  a  blackish  blue  was  tiirown  down. 

•  The  auihor  substttutWthis^tcnn  for  In^drosulphurdt. 

Experiment 
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t  Experiment  Vlli.. 

The  residue  of  the  filtration  mariced  A  weighed  twa 

drams,  was  of  a  blaekish«^grej  colour,  and  had  scarce 

any  taste :  it  was  divided  into  two  equal  parts,  one  of 

which   boiled  with  S2  parts  of  distilled  water,  lost  only 

213  of  its  weight ;  the  rest  remained  insoluble  in  water. 

The  filtrated  solution  comported  itself  in  the  following 

manner.     1.  It  did  not  render  the  solution  of  glue  turbid. 

2.  Mixed  with  an  acid,  and  afterwards  with  the  solution 

(tf  glue,  it  gave  the  known  insoluble  precipitate.     This 

solution  was  therefore  the  same  as  that  of  Experiment  VII. 

tscepting  that  it  was  astringent  to  the  taiste,  and  its  co* 

lour  not  gpreen,  but  greaitly  resembling  that  of  a  decoc*^ 

tion  of  galls. 

Experiment  IX. 

Upon  the  residue  which,  after  the  ebullition  (Experi- 
ment VIII.)  had  remained  upon  the  filtre,  some  strong 
nitric  acid  was  poured^  in  which  it  was  dissolved  very 
rapidly  with  a  gentle  heat,  and  the  solution  assumed  a 
superb  red  colour.  On  the  application  of  a  stronger 
heat,  nitrous  acid  was  formed,  and  the  liquid  assumed  a 
pale  yellow  tinge,  like  white  wine.  This  liquid  did  not 
vender  the  solution  of  glue  turbid,  not-  even  when  the 
free  acid  had  been  saturated  with  ammoniac  ;  nor  did  the 
alisrhtest  reaction  manifest  itself  with  re^yard  to  the  red 
muriate  of  iron,  either  before  or  after  the  saturation  of 
the  flree  acid  with  ammoniac.  But  when  oxalate  of  pot- 
ash was  added  to  it,  a  considerable  white  precipkatc  was 
formed^  which,  having  been  heated  to  whiteness,  in  a 
eruciUe  of  platina,  comported  itsdf  like  pure  lime. 

Experiment  X. 

The  other  half  of  tlie  boiled  residuum  was  heated  to 
jredness  in  a  crucible  of  platina  with  admission  of  tbe  air, 

and. 
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and  ;t  yxBS  with  difficulty  incinerated ;  the  greenish-\vhit(fi^ 

zesidaum  was  heated  with  nitric  actd,'^  and  Was  perfectly 

dissolved,  except  a  few  particles  of  coal.     The  carbonata 

of  potash  precipitated  from  this  liquor,  when  filtrated^  a 

white  powder,  which  had  all  the  properties  of  carbonate 

of  lime. 

Experiment  XI.  ♦ 

The  dry  residuum  of  Experiment  VII.  marked  B,  be- 
came somewhat  humid  in  the  air,  and  was  easily  re« 
dissolved  in  water,  though  tliere  were  some  insoluble  par- 
ticles in  it.  The  solution  had  an  alkaline  taste,  and  ma* 
tiifested  no  re-action  upon  that  of  glue  till  after  it  had 
been  saturated  by  some  acid.  It  was  only  by  this  means 
that  the  known  precipitate  was  obtained!  Heated  with 
nitric  acid,  it  was  completely  decomposed  ;  at  first  red, 
afterwards  of  a  pale  yellow,  it  manifested  no  more  action 
upon  the  solution  of  glue^nor  upon  the  saline  combi** 
nation  of  iron  ;  and  even  the  oxalate  and  the  carbonate 
of  potash  were  unable  to  throw  down  any  precipitate 
from  it. 

The  inferences  which  I  have  drawn  from  these  experi- 
meiits  are  as  follows,  l.  The  taiuiin  prepared  in  the 
manner  indicated  is  not  yet  pure,  but  contains  lime,  (pro- 
bably in  combination  with  some  acid),  as  appears  from 
K;cperiments  IX  and  X.  2.  The  precipitate  obtained  by 
the  addition  of  .carbonate  of  potash  is  by  ao  means  pure 
tannin,  but  a  ihixt,  composed  of  potash,  lime,  and  tan« 
nin.  -  3.  A  considerably  part  of  the  tannin  remains  in  So- 
lution in  the  liquid,  and  appears  to  be  in  a  chemical 
combination  with  the  potash.  4.  On  this  account  the 
•  new  process  of  Proust,  which  consists  in  precipitating 
the  tannin  from  an  extract  of  galls  by  carbonate  of  pot- 
ash, is  by  no  means  admissible,  and'  that  chemist  is  mis- 
takeq  in  considering  this  precipitate  to  be  pure  tannin  ; 

and 
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jand  ^ven  th.e  explanation,  which  supposes  the  precipita* 
jtion  of  tannin  by  pptash  tQ  Qonsi:^  in  the  subtraction  of 
the  water  effused  by  the  lalLter,  (does  ;iot  appear  to  mp  to 
jbe  at  all  fouijded  ip  tjrpth ;  for,  wejre  this  the  case,  the 
precipitation  of  the  ^nnin  would  be  effected  equally  by 
.evaporation,  or  by  the  interipediatipn  pf  alcohol,  which 
by  no  means  happens. 

It  seemed  to  n>e  to  be  alsQ  iiece^ary  tq  examine  thtt 
.effect  of  potash  in  its  caustic  state,  for  whiph  purpose  I 
pade  the  following  experiments. 

E^perim^nt  XIL 

Upon  one  part  of  my  tannin,  dissolved  in  six  parts  of 
distilled  water, .  I  poured  slowly,  drop  by  drop,  a  pure 
and  concentrated  caustic  ley.  When  the  whole  had  ac- 
quired the  consistence  of  a  thick  soup  I  put  it  upon  the 
filtre.  The  small  quantity  of  liquid  that  passed  was  of  a 
pale  brown  colour  ;  on  the  following  day  it  had  assumed 
;a  deep  green  tinge,  and  the  whole  filtre  was  of  a  black- 
green.  Having  collected  what  remained  upon  the  Ultre, 
i  washed  it  six  successive  times  in  cold  distilled  water, 
and  dried  the  residuum,  which  weighed  only  0,20  or'the 
tannin  employed,  and  which,  after  having  been  tritu- 
jrate(^,  presented  a  powder  of  a  brown  coffee-colour. 
Heated  in  a  crucible  of  platipa,  this  residuqn)  did  not 
fuse  ;  but,  on  the  contrary,  began  to  be  consumed  wijh 
a  light  flame,  and  was  incinerated  not  without  great  dif- 
ficulty. The  ash  obtained  was  without  taste,  dissolved 
with  effervescence  in  nitric- acid,* from  which  it  was  pre- 
cipitated by  the  oxalate  of  potash,  and  the  precipitate. 
Jiaving  been  heated  to  whiteness,  yielded  pure  lime. 

Experiment  XIII, 

The  liquor  which  had  been  poured  upon  the  residuuq;i 
(Ej^p^riment  XIL)  having  been  filtrated,  was  eyapomte{i 
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to  dryness ;  and  during  the  evaporation  there  was  still 
formed  a  small  quantity  of  precipitate.  Hence  resulted 
a  mass,  which  dissolved  with  great  facility  in  water, 
giving  it  a  dark-brown  colour,  and  which  did  not  alter 
animal  jelly  ;  but,  united  with  an  acid,  it  effected  its  de- 
composition, and,  in  a  word,  comported  itself  in  evefjr 
respect  like  the  mass  of  Experiments  VII. 

Thus  caustic  potash  produced  the  same  effect  as  the 
carbonate  of  potash ;  that  is  to  say,  there  resulted  from 
its  action  a  precipitate  charged  with  lime,  and  the  liquor 
contained  tannin  united  with  potash. 

I  now  judged  it  a  matter  of  the  highest  importance  to 
separate  the  lime  from  the  tannin,  for  it  might  easily 
iiappen  that  it,  or  the  calcareous  salt,  had  upon  the  dif* 
levent  phenomena  an  influence  which  was  forqierly  attrL- 
buted  to  the  pure  ;taimin.  I  thought  I  could  not  better 
ikccomplish  my  purpose  than  by  mixing  the  solution  of 
iamiin  with  water  of  barytes,  expecting  thus  to  decoiii- 
|K>se  the  calcareous  salt,  and  afterwards  to  separate  the 
>arytes  that  might  remain  in  the  liquid  by  the  sulphuric 
«cid,  &c.  But  I  was  disappointed  in  my  expectation,  9» 
will  appear  from  the  following  experiment,  because  thp 
iMurytes  precipitated  the  whole  of  the  'tannin. 

Experiment  XIV. 

Having  dissolved  a  part  of  my  tannin  in  six  parts  of 
^ater,  I  poured  into  it  water  of  barytes  until  no  more 
precipitate  yras  thrown-down*  The  water  above  the  pre* 
pipitate  was  perfectly  colourless,  and  scarcely  contained 
the  slightest  trace  of  tannin.  The  dry  precipitate  was  of 
ja  greenish-grey,  and  dissolved  with  ease  in  the  nitric 
-^cid,  from  which  some  black  flakes,  of  a  resinous  nature, 
were  disengaged.  There  was  also  formed  a  residuum, 
Vhich  Was  iQsc^Iubl^  in  water,     Having  boiled  it  with 

carbonatd 
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tatbpuate  of  potash,  in  a  small  glass^  I  poured  it  upon 
the  BItre,  upon  which  a  white  powder  attached  itself ; 
which,  aftjBF  having  been  washed,  effervesced  strongly 
with  muriatic  acid,  and  dissolved.  Sulphuric  acid  poured 
.into  this  solution  rendered  it  very  turbid.  These  few 
experiments^  which  the  small  quantity  of  matter  did  not 
permit  me  to  pursue  farther,  led  me  to  conclude  that  this 
undissolved  residuum  was  sulphate  of  baryte$.  The 
erauge^-coloured  solution  in  the  nitric  acid  yielded,  by 
the  addition  of  sulphuric  acid,  an  abundant  precipitate  of 
sulphate  of  bary  tes  which  had  been  formed. 

Experiment  XV. 

According  to  Proust,  the  salts  which  s(ttract  moistmre 
Heparate  pure  tannin  from  its  aqueous  solution.  I  put 
into  a  concentrated  solution  of  tannin,  half  its  weight  of 
dry  and  pare  muriate  of  lime,  and  stirred  the  whole  to-' 
gcther.  The  mixture  became  very  turbid,  and  at  the 
end  of  two  hours  I  put  the  whole  upon  a  filtre.  The  li- 
quor passed  as  highly  coloured  as  before,  and  still  re- 
acted with  the  same  energy  upon  the  solution  of  animal 
jelly,  as  I  convinced  niyself  by  a  comparative  experi- 
ment. I  poured  cold  water  upon  what  remained  on  the 
filtre  till  it  passed  colourless,  which  required  only  three 
waters.  Desiccation  left  a  light  silky,  shining,  and  insipid 
substance,  which  exhibited  the  following  properties. 

1.  Cbld  water  attacked  it  but  feebly,  and  it  requiried 
«  very  considerable  quantity  of  hot  water  to  effect  its 
sohition. 

•     2.  This  solution  was  not  rendered  turbid   by  lime- 
water. 

3.  The  muriate  of  barytes  threw  down  a  considerable 
precipitate  iosoluble  in  the  nitric  acid. 

Vol,  Vin.~S»coND  SfiRiEt.  I  4.  The 
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4.  The  oxalate  of  potash  produced  an  abundant  pri« 
cipitate,  which  was  speedily  dissolved  in  the  nitric  acid. 

5.  Fire  did  not  produce  the  slightest  change  in  this 
white  precipitate. 

6.  Mixed  with  charcoal  powder,  and  heated  .to  red* 
ness  in  a  small  crucible/  it  exhaled  an  odour  of  acid 
of  hydrothion  when,  after  it  had  cooled,  sonie  muriatic 
acid  had  been  poured  upon  it. 

These  experiments  seem  sufficient  to  prove,  tlmt  the 
substance  collected  was  only  calcareous  sulphate ;  and 
thus  we  may  now  know  in  what  state  the  lime  Exists  in 
the  tannin.  The  separation  of  the  calcareous  sulphate 
by  the  muriate  of  lime,  consists  certainly  in  the  attrac* 
tton  of  the  scdvent,  though  iii  fact  it  is  very  surprising 
that  the  calcareous  sulphate  does  not  separate  when  the 
astrii^ent  matter  is  dissolved  in  the  smallest  possible 
quantity  of  water,  or  that  it  does  not  form  into  crystals 
during  slow  evaporation. 

Experiment  XVI. 

I  dissolved  a  part  of  my  tannin  in  eight  parts  6f  water, 
and  then  poured  into  it  some  drops  of  carbonate  of  pot* 
ash.  After  having  collected  the  precipitate,  1  poured 
into  the  filtrated  liquor  acetite  of  lead  till  no  more  preci- 
pitate was  thrown  down,  and  the  water  above  Was  clear. 
The  precipitate  thus  obtained  was  well  washed  with  dis- 
tilled water,  aiid  afterwards  dried.  The  precipitate  ob- 
tained by  the  carbonate  of  potash  yielded,  by  diss<dving 
in  nitric  acid,  with  a  disengagement  of  nitrous  gas,  tL  li- 
quor of  a  deep  red  colour-,  from  which  lime  was  pt'ecipi- 
Hated  by  the  well-known  means.  The  lead  charged  wiA 
tannin,  having  been  driied,  was  reduced  to  fine  powder, 
and  mixed  with  distilled  water  in  a  flask  of  Woulfe's  ap- 
paratus, into  which  I  conducted  a  lai^e  qualhdty  (^  gas 

of 
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of  acid  pf  hydrothion.  The  water  gradually  became  co- 
loured,  and  assumed  the  tinge  of  a  concentrated  solution 
of  tannin.  The  liquid,  after  boiling  some  moments,  was 
filtrated  cold.  The  hydrothion  of  lead  which  remained 
upon  the  filtre  was  still  treated  twice  in  the  same  man- 
ner,  after  whioh  nothing  more  was  disengi^d  from  it^ 
All  the  lixivia  were  afterwards  evaporated  to  drjmess  \fy 
a  gentle  fire,  and  yielded  a  mass,  which  I  consider  at 
present  to  be  pure  tannin  ;  for,  though  its  solution  with 
the  carbonate  of  soda  yieldied  a  precipitate,  no  more  lime 
could  however  be  found  iu  it ;  else  it  dissolved  perfecdy 
ip,  distilled  water,  and  I  observed  also  that  the  tannin  ob* 
tained  in  this  manner  was  more  easy  to  dissolve  in  water 
than  It  was  before.  The  sulphurated  hydrothion  of  lead 
was  of  a  black  colour,  and  interspersed  here  and  there 
with  yellow  spots  of  sulphur ;  heated  in  a  close  vessel, 
sulphurous  acid  was  disengaged  from  it,  and  sulphur 
sublimed ;  after  which  an  empvreqmatic  liquor  rose^ 
which  proves  that  there  was  stilF tannin  in  it  which  could 
not  be  separated.  This  is  then  the  manner  in  which  we 
may  at  present  obtain  the  astringent  principle  pure^ 
though  with  loss.  Nevertheless,  I  am  still  in  some  doubt 
whether  the  acid  of  hydrothion  had  not  some  pernicious 
influence  upon  the  separation  of  the  tannin. 

Experiment  XVII. 

On  this  account  I  dissolved  in  distilled  water  a  part  of 
my  tannin  still  impregnated  with  sulphate  of  lime  r  after 
which  I  conveyed  into  it,  for  a  space  of  time,  streams  oC 
acid  of  hydrothion.  The  liquid  having  been  heated,  fil- 
trated, and  evaporated,  restored  the  tannin  without  ak 
tevaticm.  Thus  the  acid  of  hydrothion  manifested  no  c& 
feet  upon  die  tannin. 

12  Idb 
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I  do  not  know  whether  all  galls  contain  sulphate  of 
lime  ;  I  rather  believe  the  contrary  to  be  the  case  :  how- 
ever,  the  experiments  which  I  have  just  recorded  prove 
that  it  was  contained  in  those  which  1  used.    Having  em- 
ployed no  water  but  what  was  distilled,  it  is  evident  that 
it  cannot  be  attributed  to  that  source. 
,  Some  may  perhaps  be  inclined  to  ask,  why  I  took  so 
circuitous  a  method  in  order  to  obtain  tannin  in  a  pure 
state,  when  Proust  has  indicated  more  expeditious  pro-r 
cesses  for  this  purpose  ?  What  determined  me  to  do  so 
Was,  that  I  was,  in  the  first  place,  convinced,  from  my 
own  experiments,  that  several  of  the  methods  indicated 
did  not  afford  tannin  in  a  state  of  purity  ;  and,  in  the  scr^ 
cond  place,  I  also  mistrusted  the  other  processes.     The 
first  method  published  by  Proust  consists  in  precipitating 
the  tannin  from  a  decoction  of  galls  by  the  muriate  of 
tin,  and  decomposing  the  tannate  of  tin  by  the  acid  of 
bydrothion,    &c.      In   the  sequel  Proust  found   himself 
that  the  precipitate  produced  by  a  solution  of  tin  in  the 
extract  of  galls  is  a  combination  of  gallic  acid  and  tan- 
nin with  bxyd  of  tin.     The  second  method  .of  obtaining 
tlie  tannin  was  to  consist  in  decomposing  a  concentrated 
iftfusion  of  galls  by  carbonate  of  potash.     But,  it  has 
been  proved,   (Experiment  XL)  that  such  a  precipitate 
is  nothing  less  than  pure  tannin  ;  and  I  shall  have  occa- 
sion  to  speak  again  on  this  subject.    According  to  Proust, 
the  tannin  may  also  be  separated  from  its  aqueous  solu- 
tion by  the  salts  which:  have  a  great  affinity  for  water, 
-virhich,  however,  has  nevei^  succeeded  with  me.  .  f inally» 
the  sulphuric  acid  is  also  said  to  be  a  meaos  of  effecting 
the .  {separation.     In  that  case,,  sulphuric;  acid,  is  to  be 
poured  into  a  good  extract  of  gajls  till  no .  more .prec^ipi-» 
tate  is  thrown  down,  the  Jiquid  then  qlarifie^^^  tha  fpre<?i^ 
pitate  washed  with  cold  water,  afterwards  dissolved  in 

boiling 
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boiling  water,  and  the  fulphuric  acid  saturated  by  car- 
bonate of  potash  ;  in  this  manner  the  tannin  is  precipi- 
tated in  proportion  as  the  sulphate  of  potash  formed  di$7 
solves  in  the  water,  &c.  This  method  of  proceeding 
would  in  fact  be  very  convenient,  were  there  not  reason 
to  fear  that  the  sulphuric  acid  changes  the  nature  of  the 
tannin  ;  and  this  is  what  I  determined  to  ascertafn  by  ex- 
periment. 

Experiment  XVIIL 

Eight  ounces  of  galk,  carefully  selected,  were  reduced 
to  a  very  fine  powder,  and  infused  cold  in  between  eight 
and  ten  pounds  of  distilled  water,  which  were  afterwards 
reduced  by  evaporation   to  eighteen  ounces.     Into  this 
was  poured,  drop  by  drop,  concentrated  sulphuric  acid, 
diluted  with  one  half  of  distilled  water,  which  produced 
an  abundant  precipitate,  of  a  milky  white,  much  resem- 
bling curdled  milk,  which  soon  becatrie  brown,  deposit- 
ing a  mass  of  a  resinous  appearance.     I  added  acid  till 
nothing  more  was  precipitated,  so  that  the  acid  was  in 
excess  in  the  liquid,  which  was  of  a  pale  yellow,,  and  re- 
tained hardly  any  astringency.     At  the  end  of  twenty- 
four  hours  the  precipitate  bad  strongly  attached  itself  to 
the  bottom  of  the  vessel,  and  presented  entirely  the  ap- 
pearance and  consistence  of  the  resin  of  jalap,  such  as  it 
is  found  at  the  bottom  of  the  vessel  when  the  alcohol  has 
been  drawn  off  from  it.     A  part  was  dissolved  very  ea- 
sily in  alcohol,  as  also  in  boiling  distilled  water.     Cold 
water  seenied  to  attack  it  but  feebly  ;  on  which  account 
I  lixiviated  it  twice  with  cold  distilled  water,  which  I 
decanted,  and  put  by.     After  this  I  poured  upon  the  re- 
siduum about  eight  ounces  of  boiling  distilled   water, 
which  immediately  gave  a  fine  transparent  solution,  re- 
ftembling   a  highly-concentrated    infusion  of  gdls.     Its 
jtaste  was  scarcely  acidulous,  so  that  the  sulphuric  acid 

seemed 
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seemed  to  have  entered  into  an  intimate  combination 
with  the  tannin.  Into  this  solution,  whilst  still  hot,  car- 
bonate of  potash  dissolved  in  water  was  cautiously  poured 
iill  no  more  effervescence  was  observed.  Considering  the 
quantity  of  sulphuric  acid  employed  for  the  precipita* 
tion,  that  of  the  potash  appeared  to  me  too  insignificant; 
hardly  had  tWo  drachms  of  the  alkaline  solution  been 
poured  into  it,  when  the  effervescence  already  ceased, 
and  yet  I  did  not  venture  to  add  more,  for  a  sample  into 
Yrbich  I  pouted  some  more  drops  qf  pptash,  yielded  a  li* 
quor  which  was  soon  turned  green  by  the  contact  of  the 
air  ;  a  property  which  is  found  in  tannin  united  with  the 
at^^li,  £^nd  of  which  I  shall  say  something  hereafter. 
When  the  solution  united  with  the  alkali  was  cooled)^ 
tliere  was  found  at  the  bottom  of  the  vessel  a  considerable 
quantity  of  friable  matter,  of  a  blackish  brown  colour^ 
swimping  in  a  turbid  liquor,  of  a  brownish  yellow  co- 
loqr.  I  put  the  whole  upon  a  filtre  ;  and,  after  having. 
let  the  liquid-pa;rt  run  off,  I  marked  it  with  the  letter  A, 
9ffd  lixiviated  the  rest  with  boiIing«distilled  water'to  per* 
fi^  solution.  This  lixivium  ought  then  to  have  contain* 
ed  the  'pure  tannin  ;  but,  as  it  was  to  be  presumed  that 
there  was  still  sulphate  of  potash  in  Tt,  I  endeavoured  to 
separate  it  by  the  following  experiment. 

Experiment  XIX. 

This  lixivium  having  been  evaporated  to  dryness,  the 
residuum  was  triturated  in  the  same  vessel,  and  mixed 
wijth  about  six  tim^s  its  weighc  of  alcohol,  at  0,8S  spe- 
cific gravity.  Though  pure  tannin  is  insoluble  in  alcQ« 
hol^  rectified  to  the  highest  degree,  yet  it  dissolves  Iq  it 
very  easily  when  the  latter  contains  some  hundredth  parts 
of  water.  As  alcohol  of  the  above-mentioned  specific 
gravity  still  contains,  accoraing  to  Lowitz*s  table,  twenty- 
three 
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three  hundredths  of  water*,  a  slight  solution  might  have 
been  expected*;  and  as  the  sulphate  of  potash  4s  not  so- 
luble in  this  spirituous  vehicle,  it  ought  to  be  separated. 
But,  the  result  was  different  from  what  I  had  expected  ; 
that  is  to  say,  the-  alcohol  did  not  appear  to  act  cold 
upon  the  dry  extract ;  by  the  aid  of  ebullition  it  could 
dissolve  a  part  of  it,  but  there  remained  a  considerable 
restdae,  which  was  no  longer  attacked  by  an  addition  of 
alcohol,  and  which,  to  judge  by  appearance,  was  no- 
thing less  tb|n  a  simple  sulphate  of  potash.  It  was  a 
brown,  spongy,  friable  mass,  without  any  saline  taste, 
though  possessed  of  a  slight  bitterness  and  astringency. 
I  collected  it  upon  the  filtre,  after  having  suffered  the 
alcoholic  solution  to  run  off,  which  I  put  by,  reserving  it 
for  farther  researches. 

Ex:periment  XX. 

The  mass  which  the  alcohol  had  not  dissolved  was  put 
into  a  porcellain  vessel,  and  bathed  with  distilled  water,- 
which  very  quickly  effected  its  solution.  As  this  solution 
appeared  still  to  redden  the  tincture  of  turnsole  a  little,  I 
imagined  that  this  mass  might  be  a  combination  of  a 
small  quantity  of  acid  and  of  tannin,  although  I  enter- 
tained the  opinion  that  I  had  sufficiently  decomposed  it. 
(Experiment  XVIII.)  I  therefore  still  added  to  it  some 
drops  of  a  solution  of  carbonate  of  potash,  and  after  the 
evaporation  and  desiccation  I  treated  it  anew  with  alco- 
hol, combined  with  about  thirty  hundredths  of  water ; 
but  the  result  was  only  a  slight  tinge,  and  the  natter  re- 
mained unaltered  upon  the  filtre.  Before  I  subjected 
this  residue  to  new  experiments,  I  thought  it  necessary 
to  exaniine  whether  the  alcoholic  solutions  really  con- 
tained tannin. 

Experiment 
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Experimeat  XXL 

I  therefore  took  all  these  spirituous  solutions,  (Expen- 
merits  XIX  and  XX.)  sufficiently  saturated  in  colour  ;  I 
poured  upon  them  a  fourth  of  distilled  water,  I  distilled 
the  alcohol  from  them  by  a  retort,  atid  then  evaporated 
the  rest  of  the  liquor  to  dryness.  I  obtaibfed  a  mass  en- 
tirely resembling  pfwre  tannin,  having  a  vett  astringent 
taste,  but  which  dissolved  with  a  little  mdre  difficulty 
than  the  tannin  prepared  before,  (Experiment  XVI.) 
I  could  not  exactly  ascertain  its  weigh|,  because  du- 
ring the  operation  some  of  it  had  been  employed  for  va- 
rious little  experiments. 

Experiment  XXII. 

The  mass  not  dissolved  by.  the  alcohol,  (Experiment 
XX.)  which  might  weigh  about  the  half  of  the  tannin  ob- 
tained pure,  was  boiled  in  eight  times  its  weight  of  dis- 
tilled water.  It  was  perfectly  dissolved,  with  the  excep- 
tion of  a  small  residuum,  which  remained  upon  the  filtre. 
The  filtrated  liquor  was  of  a  dark  brown  colour,  of  little 
astringehcy,  and  did  not  act  upon  the  paper  of  turnsole j 
whether  blue;  or  reddened  by  the  acids,  nor  upon  paper 
tinged  yellow  by  saffi'on.  I  poured  a  small  quantity  into 
a  solution  of  fish  glue,  but  no  precipitate  was  formed  ; 
ihe  addition  of  an  acid  produced  in  it  the  well-known 
coriaceous  combination.  The  solution  of  carbonate  of 
^potash  and  of  caustic  potash,  mixed  with  the  liquor,  pro- 
duced no  change  in  it ;  but  as  soon  as  I  had  added  some 
drops  of  sulphuric,  nitric,  or  concentrated  acetic  acid, 
the  mixture  always  became  turbid,  and  a  flaky  preci- 
pitate was  produced,  which  was  not  dissolved  again  by 
the  addition  of  a  large  quantity  of  acid.  When  I  col- 
lected the  precipitate  upon  a  filtre,  the  liquor  passed 
thorough  of  a  very  deep  colour^  like  an  infusion  of  galls^ 

and 
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and  strongly  precipitated  the  solution  of  animal  glue. 
The  muriate  of  barytea  produced  in  tins  liquor  a  precipi- 
tate, which  the  nitric  acid  could  not  re-dissolve,  and 
which  I  discovered  to  be  sulphate  of  barytes.  This  com- 
}iosition  therefore  actually  contained  sulphate  of  potash, 
besides  tannin,  tthicli  prohably  vas  combined  with  thd 
potash,  since  it  did  not  act  upon  the  solution  of  glue  till 
after  the  addition  of  an  acid.  But  what  Was  the  third 
substance  which  was  thrown  down  to  the  'lioRoni  of  tlie 
vessel  when  acid  was  added  to  the  liquor?  In  order  to 
ascertain  this,  the  following  experiment  was  perfoimed. 

Experiment  XXIII. 
AH  the  liquor  that  remained  from  these  experiments 
(XX.)  was  mixed  with  muriatic  acid,  and  filtrated,  as 
loon  as  it  appeared  no  longer  to  deposit  any  thing.  What 
remained  upon  the  filtre  was  washed  several  times  with 
cold  distilled  water.  The  filtrated  liquor  yielded  by 
evaporation  a  mass,  which  gave  at  the  bottom  of  the  ves- 
sel some  crystals  of  the  same  nature  as  the  muriate  of 
potasb  ;  moreover,  the  brown  mass  had  all  the  characters 
of  tannin.  What  had  remained  upon  the  iiitre  diminished 
much  in  drying,  and  gave  a  black,  brilliant,  and  very 
friable  powder,  which  exhibited  the  following  pro- 
perties. 

A.  It  had  scarce  any  thing  of  a  bitter  taste. 

B.  Highly-rectified  ailcohol  heated  with  it  turned  yel- 
low without  dissolving  much  of  it. 

C  A  mixture  of  two  parts  of  alcohol  and  five  of  wa(«r 
produced,  with  tlie  aid  of  ebullition,  a  perfect  solution. 
'    D.  One  part  was  dissolved  very  rapidly   in  twenty 
parts  of  lioiiing  water.  "'V:  .->  , 

E.  Tills  solution  did  not  redden  the  tincture  of  Inrn- 
»oJe.  ^ 
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F,  It  did  not  precipitate  the  solution  of  glue,  not  evett 
with  the  addition  of  an  acid. 

G,  The  muriate  of  iron  was  thrown  down  by  it  in  a 
thick  precipitate,  with  large  flakes,  which  soon  fell  down 
to  the  bottom,  and  the  liquor  assumed  the  transparency 
of  pure  water, 

H,  The  nitrate  of  potash  was  thrown  down  by  it  in  a 
brown  precipitate. 

L  The  muriate  of  tin  was  scarcely  rendered  turbid  by 
the  solution. 

K.  Caustic  potash  in  a  liquid  state  produced  speedily  a 
concentrated  solution  of  a  brownish  red  colour,  which  did 
not  turn  green  in  the  air,  and  which,  by  means  of  sa- 
turation with  the  acid,  restored,  after  cooling,  the  dis- 
8  )Ived  matter. 

Thesic  experiments  led  me  to  to  consider  this  mass  as 
taaaiu  a  little  altered  ;  for  it  was  not  gallic  acid,  not  act* 
ing  upon  turnsole  paper,  and  not  dissolving  in  pure  al- 
cohol :  it  diflered  from  ordinary  tannin  in  its  producing 
tio  eflect  up«n  a  solution  of  glue.  I  am  inclined  to  be- 
lieve that  it  is  a  substance  intermediate  between  tannin 

and  gallic  acid. 

Experiment  XXIV. 

I  then  examined  the  liquor  marked  A,  which  I  had  put 
by  from  Experiment  XVIII.  1%  was  of  a  grass-green  co- 
lour, and  there  was  seen  floating  in  it  a  substance  of  a 
Ibtty  appearance,  but  in  too  small  quantity  to  be  more 
particularly  examined.  This  liquor  did  not  precipitate 
the  solution  of  glue  ;  but  when  an  acid  was  added  to  it 
(I  generally  employed  tfie  muriatic  acid  for  this  purpose) 
there  was  formed  a  very  abundant  coriaceous  precipitate, 
but  of  a  very  dark  colour.  The  green  colour  led  me  to 
lieficve  that  the  tannin,  which  was'nere'iii  combination 
wkh  a  small  excess  of  potash^  was  a  little  oxydated  ;  I 

•  thfei-efor^^ 
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tiierefore  caused  acid  gas  jof  bydrothion  to  pass  into  ibe 
Jiquor  till  the  colour  again  appeared  such  as  is  presented 
by  an  ordinary  decoction  of  galls,  which  required  only  a 
^w  seconds ;  I  then  added  some  drops  of  pure  acetic 
iK^id,  and  afterwards  poured  nitrate  of  tin- into  it  till  a 
precipitate  was  formed >  which  was  well  washed ,  collected 
upon  a  filtrei  and  dried.  I  must  here  correct  a  mistake 
.c^  Proustf  That  chenust  considers  the  green  liquor  to 
be  gallic  acid  combined  with  potash  and  o^cydated ;  but 
the  pure  gallic  acid  gives  with  a  pure  alkali  a  liquor 
which  indeed  becomes  somewbat  brown  in  the  air,  but 
never  assumes  the  green  tinge.  Pure  tannin^  on  the 
^contrary,  which  is  not  yel  altered ,  gives  with  potasi)  ^ 
composition  which  acquires  a  red  tinge  by  oxydation* 

TO  BE  CONTINUED  IN  OUR  NEXT. 

* 
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Examination  of  the  different  Processes  for  parting  Nickel 
and  Cobalt.    By  C.  F.  Buchholz. 


From  the  Annales  de  Chimie. 


B, 


>EING  in  want  of  nickel  and  of  the  oxyd  of  cobalt  in 
a  state  of  purity,  I  was  induced,  in  order  to  obtain  them, 
not  only  to  make  some  experiments  of  my  own  invention^ 
but  also  to  repeat  different  processes  that  have  been  pro- 
posed for  the  same  pnrpos^.  As  it  happens  but  too  fre- 
quently that  accidental  cbrcumstances  are  omitted  by  the 
authors  of  these  processes,  or  that  they  do  not  employ,  and 
x)ften  indeed  cannot,  on  account  of  their  ignorance  of  the 
indicative  characteristics,  the  most  scrupulous  accuracy 
jn  the  examination  of  the  products^  obtained,  (on  which  ac- 
tcount  the  method  followed  furnishes  itself  a  testimony  of 
^ts  iusuifficiedty,)  it  will  undoubtedly  l>e  acceptable  toche* 
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mists  to  find  here  a  succinct  account  of  my  experiment^ 
upon  this  subject.  The  result  which  they  have  afforded 
ine,  placed  in  comparison  with  those  obtained  from  the  la- 
bours of  other  chemists,  will  at  length  point  out  the  most 
efficacious  means  bf  attaining  the  end  proposed,  and  at 
the  same  time  enable  others  to  avoid  fruitless  labour  and 
expense. 

A.  That  ingenious  chqmist  M.  Hermbstadt  had  pro- 
posed, for  separating  the  oxyd  of  cobalt  fronithe  oxyd 
of  nickel,  a  method  which  consisted  in  dissolving  in  am- 
moniac the  nitrate  or  the  sulphate  of  cobalt,  impreg- 
nated with  nickel,  and  exposing  the  solution  to  a  single 
evaporation.  I  resolved  to  try  this  process  for  the  con- 
trary purpose. 

1.  I  therefore  dissolved  an  ounce  of  earthy  cobalt  ore 
in  four  ounces  of  hot  nitric  acid,  of  the  specific  weight  of 
1,220,  to  which  an  equal  quantity  of  water  had  been  ad- 
ded ;  which  gave  a  residuum  of  three  drachms  of  oxyd 
of  arsenic,  in  the  form  of  small  crystals.  When  the  so- 
lution, mixed  with  one  half  of  water,  and  of  a  dirty  green 
colour,  had  been  filtrated  and  diluted  with  a  larger  quan- 
tity of  water,  a  small  quantity  of  oxyd  of  bismuth  was 
separated.  Caustic  ammoniac  was  mixed  with  it  in  ex- 
cess, till  no  more  sensible  solution  took  place  in  the  pre- 
'Cipitate  obtained.  What  was  not  dissolved  was  of  a  dirty 
reddish  white,  and  was  a  compound  of  arseniate  of  co- 
balt with  a  small  quantity  <rf  oxyd  of  bismuth  and  of 
oxvd  of  iron. 

The  filtrated  solution,  which  was  of  a  fine  blue  co- 
lour, was  evaporated  by  §.  gentle  fire,  by  means  of  which 
,    there  was  obtained  about  two  drachms  of  a  precipitate,  of 
0,  finp  light  green  colour,  which,  on  examination,  was 
.  found  to  be  an  oxyd  of  nickel  combined  with  oxyd  of 
•  pobM.It.    The  filtrated  liquor  having  then  been  evaporated 
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ty  the  heat  of  a  stove,  still  deposited  oxyd  of  the  samQ 
quality.  The  saline  mass  of  ammoniated  nitrate  of  nickel, 
of  a  pretty  dark  green  colour,  which  had  been  obtained 
by  the  evaporation,  was  dissolved  again,  filtrated,  and 
kept  boiling  with  an  excess  of  caustic!  potash  till  the  com-p 
plete  evaporation  of  the  ammoWac  ;  by  means  of  which 
there  was  separated  still  a  dracinn  and  a  half  of  oxyd  of 
nickel,  which  appeared  now  to  contain  but  very  little 
oxyd  of  cobalt. 

2..  As  the  parting  was  not  eflFectuated  very  well  nor  ea- 
sily fay  the  process  just  mentioned,  !  nfade  a  trial  of  the 
sulphuric  acid.     For  this  purpose  I  poured  an  equal  part 
of  water^upon  the  oxyd  obtained  befote,  and  added  sul- 
phuric acid  till,  with  the  aid  of  heatj  the  whole  was  dis- 
solved.    There  was  then  disengaged,  in  a  very  (evident 
manner,  an  odour  similar  to  that  of  pxygenated  muriatic 
acid,  though- not  a  single  particle  of:  muriatic  acid  was 
employed.     I  have  already  observed  the  same  phenomer 
non  on  a  former  occasion,  and  without  haitjing  been  able 
hitherto  to  pay  more  particular  attention  to  it,  I  com- 
municated it  to  the  public.   (Beytraeg^  zur  Erweiterung, 
&c.  No.  1,  1799,  p.  iS.)     The  solution  was  then  treated 
with  ammoniac  as  before,  till  almost  the  \^hole  was  re- 
dissolved  ;  the  residue,  which  was  an  oxyd  of  cobalt  with 
a  small  quantity  of  oxyd  of  nickel,  had  the  colour  of  ver- 
det.     When  the  solution  had  been  evapol^ted  by  a  gra- 
duated heat,  and  separated  by  filtration  from  the  powder 
deposited,  of  which  the  greatest  part  was  still  oxyd  of 
cobalt,  it  was  left  to  spontaneous  evaporation.     It  crys- 
tallized, without  any  separation,  in  prismatic  crystals  ac-* 
pumulated  together  ;  part  of  which  were  of  a  palegrfceh, 
and  the  rest  in  crusts,  adhering  to  each  mother,  and  i^f"  ^ 
blue  colour  at  the  margin.     On  examining  the  oxyds  ob- 
tained by  potash  iVom  the  solution  of  these  crystals^  as 
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well  as  the  mother  waters,  they  were  found  to  contain^ 
the  one  and  the  otjh^^  cobalt  nearly  in  the  same  pro- 
portion. 

S.  Though  in  this  case  the  result  was  not  yet  what 
plight  be  wished,  I  nevertheless  resolved  to  reconnnenco 
the  saoje  expjerinient  lapon  a  larger*  quantity,  hoping 
that  the  parting  might  be  better  effected  by  crystalliza^ 
ftion.  In  consequence,  the  o^^yd  separated  by  the  car- 
bonate of  potash  fron)  a  solution  of  eight  oiKices  of  earthy 
icobakorein  common  nitric  acid,  (which  had  previously 
been  evaporated,  repeated,  ^and  filtrated)  ;  this  oxyd, 
Itreated  with  a  sufficient  excess  of  potash  to  separate  from 
it,  as  much  as  possible,  the  arseniac  aci(ji  tb^t  flight  be 
.combined  with  i^,  wa^  dissolved  in  sulphuric  acid^  dir 
luted  with  eight  parts  of  w^ter  ;  and  pure  ammoniac  wa$ 
added  to  the  liquid  till  the  whole  of  what  was  soluble  \i^ 
the  pr^jepipitate  was  dissolved.  The  filtiated  solution  was 
evaporated  by  gentle  boiling,''  and  then  left  to  spontanea 
ous  evaporation,  after  having*  been  freed  from  a  smaU 
quantity  of  cobalt  mixed  with  nickel  of  a  pale  green  co- 
lour. The  saline  part  collected  gradually  in  crystals  of  a 
blueish  green,  which  were  perceived  beje  and  there  to 
be  prisms,  which  at  different  points  were  charged  with 
sliglu  crystals  of  calcareous  sulphate.  In  order  to  sepa- 
rate tliese  crystals  as  piuch  as  possible  froni  the  mother 
,water,  they  were  washed  with  distilled  water,  and  dried 
between  leaves  of  blotting-paper.  Though  the  rest  pf 
.the  lixivium  did  not  show  any  inclination  to  deposit  any 
more  regular  crystals,  yet  I  could  not  discover  any  dif- 
ference between  the  metal  which  it  contained  and  that  of 
-the  crystals ;  they  were  both  an  oxyd  of  nickel  mixed 
with  cobalt.  The  crystals,  which  amounted  in  .weight  tp 
two  ounces  and  a  half,  were  dissolved  again  in  thirty- 
^wo  ounces  of  boilirig  watQi* ;   the  solution  was  evapo- 
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rated  till  a  slight  pellicU  forn^d,  ami,  after  having  been 
filtrated,  it  was  placed  near  a  stove,  to  cool  gradually 
and  crystallize.  At  the  end  of  forty-eight  hours  the^ 
greater  part  of  the  salt  was  crystallized  in  line  short  py^ 
ramids,  of  a  tetrahedral  rhomboidal  form,  andofayel* 
low-green  colour ;  the  lateral  faces  of  which  formed  ant 
angle  of  115  and  ^5  degrees,  frequently  with  a  trun- 
cated extremity,  and  always  with  an  angle  of  132  de« 
grees  inclination  towards  the  terminating  face.  ..This  re- 
sult proves,  that  this  salt  can  form  more  easily  into  regu* 
lar  crystals  by  cooling  than  by  slow  evaporation.  All  the 
crystals  collected,  having  been  washiid  with  water,  were 
dissolved  again  ;  and  the  separation  of  the  oxyd  of  nickel 
was  affected  by  the  carbonate  of  potash^  which  was 
boiled,  in  order  to  disengage  the  ammoniac. 

Both  in  order  to  obtain  this  &xyd  withoort  carbonic 
acid,  and  to  judge  whether  it  was  freed  from  cobalt,  I 
dissolved  it  in  nitric  acid,  and  afterwards  heated  it  with 
ammoniac,  in  the  manner  that  lias  already  been  several 
times  mentioned,  I  evaporated  to  dryness  the  fine  blue 
liquor  that  had  been  separated  by  filtration^  from  a  re^ 
siduum  of  five  grains,  which  comported  itself  like  an  im-* 
pure  oxyd  of  cobalts  After  anothci*  solution,  there  wa3^ 
deposited  an  oxyd  of  a  beautiful  light  green  colour^ 
which,  having  been  washed  and  dried,  weighed  half  ai> 
ounce^r  The  liquor  which  passed  through  the  filtre  wa» 
analyzed  by  pure  carbonate  of  potash  at  tlie  heat  of 
boiling  water,  which  gave  still  l7o  grains  of  oxyd  off 
nickel,  containing'  carbonic  acid,  and  of  a  pale  greei? 
eolour.^  I  dissolved  a  small  quantity  of  it  in  mnriatic^ 
acid,  and  poured  some  of  the  solution  upon  paper.  On^ 
heating  it  afterwards,  the  spot  became  )'ellow,  inclining, 
but  very  little  to  green.  Rut  the  oxyd  of  nickel,  whicli 
lad  separated  spontaneously  during  the  evaporation,  wa» 

dissolved 
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dissolved  ^vith  a  disengagement  of  much  oxygenated  mH-^ 
tiatic  acid,  and,  poured  upon  paper,  it  exhibited,  after 
having  been  heated,  the  colour  of  a  highly-saturated 
sympathetic  ink  of  cobalt ;  whence  it  follows,  that  it 
was  richer  in  cobalt  than  that  collected  from  the  preci-* 
pitation^ 

The  oxyds  collected  in  both  ^tays  dissolved  in  the  ni- 
trfc  and  sulphuric  acids,  after  having  become  grey,  a 
phenomenon  which  \  have  mentioned  elsewhere/  I  ima- 
gined that  this  proceeded  from  the  circumstance,  that  the 
oxyd  of  nickel  had  perhaps  been  dissolved  the  first,  and 
that  the  oxyd  of  cobalt  had,  at  least  for  the  greater  part, 
remained  the  last ;  which  however  was  not  confirmed  by 
the  experiments  made  on  this  subjects  Heated  to  a  slight 
redness,  these,  oxyds  changed  their  colour  to  a  blackish 
gfey,  and  then,  as  also  by  the  addition  of  sulphuric  acid, 
there  was  disengaged  fr*om  the  refsiduum  obtained  by  eva- 
poration, nitrous  acid,  which  was  also  separated  from.it 
by  the  addition  of  an  alkaline  ley  ;  for  the  rest,  it  com- 
ported itself  with  ammoniac/  &c.  in  the  manner  which  I 
have  already  indicated. 

From  what  has  hitherto  been  said  it  results : 

a.  That  the  sulphates  and  nitrates  of  am moniacal  nickel, 
extracted  from  the  cobalt  ore,  always  retain  still  cobalt 
in  their  composition,  and  it  is  impossible,  according  to 
the  process  of  Hermbstaedt,  modified  in  the  manjief 
aljove  mentioned,  to  obtain  the  oxj^d  of  nickel  without 
admixture  of  cobalt*  * 

b.  On  partially  decomposing  the  nitrate  of  Ammoniacal 
cobalt  by  evaporation,  we  obtain  an  oxyd  of  nickel  very 

^"Tich  in  cobiilt,  which  contains  nitric  acid  ;  and  the;  oxyd 

of  nickel  which  is  found  in  this  salt,  not  yet  decomposed, 

.  contains  a  much  smaller  quantity  of  cobalt.  '« 

B.  Doctor 
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B.  Doctor  Schnaubert  hiUi  indicated  (Tromsdorf's 
Journal  of  Pharmacy,  vol.  II.  No.  2,  p.  66.)  a  process 
for  obtaining  an  oxyd  of  pure  nickel ;  which  consists  in 
dissolving  the  metal  of  nickel  mixed  with  cobalt,  or  its 
oxyd  already  disengaged  from  the  other  substances  in  ni- 
tric acid,  precipitating  it  by  carbonate  of  potash,  and 
heating  it  to  whiteness  after  the  washing  and  desiccation. 
In  this  manner  he  always  obtained  a  yellow  oxyd  upoa 
which  be  afterwards  boiled  pretty  strong  sulphuric  acid, 
which  gave  him  a  solution  of  nickel  of  a  grass-green  co- 
lour, whilst  the  oxyd  of  cobalt  presented  itself  as  a  resi- 
duum of  a  yellow  colour.  He  proved  the  purity  of  the 
sulphate  of  nickel  prepared  in  this  manner  by  the  pro- 
perty which  ammoniac  possessed  of  precipitating  it  of  a  « 
light  green,  and,  added  in  excess,  of  redissolving  it  with 
a  fine  dark  blue  colour.  This  argument  will  appear  in- 
sufficient to  whoever  knows  that  the  oxyd  of  nickel, 
mixed  even  with  several  hundredth  parts  of  cobalt,  ne- 
vertheless expericNces  no  sensible  change  of  colour  in  its 
precipitates,  nor  in  it3  solution  with  ammoniac.  Besides, 
the  want  of  an  indication  of  the  means  wherebv  he  con- 
vinced  himself  that  the  oxyd  obtained  as  residuum  from 
the  solution  in  sulphuric  acid  was  really  an  oxyd  of  co- 
balt ;  the  vague  direction  to  heat  the  oxyd  composed, 
without  the  least  instruction  respecting  the  degree  of 
beat  to  be  applied,  the  uncertainty  which  he  leaves  with 
regard  to  the  strength  of  the  i^ulphuric  acid  that  is  to  be 
used ;  all  these  circumstances  create  a  doubt  respecting 
the  accuracy  of  the  process  indicate,  which  the  follow- 
ing experiments  may  be  able  t4  clear  up. 

1.  A  portion  of  the  carbonic  oxyd  of  nickel,  A  4,  was 
«Kposed  for  the  space  of  an  hour  to  an  intense  red  heat, 
almost  raised  to  the  white.  The  oxyd,  whilst  still  hot, 
was  of  a  brownish  yellow  ;  after  cooling  it  assumed  a 
grey  colour,  inclining  to  the  yellow,  but  not  yellow.  The 
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oxyd  of  nickel  obtained  by  evaporation  A  4,  having  b^en 
treated  in  the  same  manner,  was  still  a  little  more  grey 
than  the  preceding.  The  carbonic  oxyd  of  nickel  wa$ 
again  exposed  fbr  half  an  hour  longer  to  a  degree  of  heatt 
raised  to  whitfeness :  whilst  still  hot,  it  'was  yellow,  in-^ 
dining  to  brown ;  bat  when  cold  it  was  grey,  inclining  • 
to  a  brownish  yellow, 

2.  Thirty  gtains  of  this  oxyd,  heated  to  redness,  werfc 
put  to  digest  for  some  hours  with  ninety,  grains  of  pure 
sulphuric  acid,  of  1,860  speci6c  weight.     Having  after- 
wards  been  heated,  the  mass  immediately  puffed  up  with 
9  sound  of  explosion,  and  presented  a  yellow  8iibstanc6, 
inclining  to  the  green.     !By  means  of  ebullition  with  half 
an  ounce  of  ^ater  it  was  dissolved,  excepting  a  grain  of 
powder,  of  a  yellow-grey  colour^  which,  appeared  to  be 
an  oxyd  of  nickel,  mixed  with  cobalt,,  together  with  a 
small  quantity  of  dross,     I  obtained  precisely  the  idxne 
result,  wth  the  same  phenoriiena,  on  heating  a  second 
time  in  the  same  maimeir,  and  with  ninety  grains  of  con- 
centrated sulphuric  acid,  thirty-five  grains  of  oxyii  of 
nickel,  which  I  had  obtained  by  heating  briskly  to  red^ 
Dess  sixty  grains  of  ammohiacal  nitrate  of  nickel,  pre- 
pared by  evaporation.     By  heating  the  same  ox]^d  even 
to  whiteness,  under  the  bellows,  for  the  space  of  half  an 
hour,  I  did  not  obtain  a  yellow  mass,  but  ohe  of  a  yel^ 
lowish  grey,  inclining  a  little  to  the  green,  which  com- 
ported itself  with  the  sulphuric  acid  in  the  mamner  I  have 
already  specified. 

3.  I  then  repeated  the  experiment  with  dilute  sul- 
phuric acid  ;  160  grains  of  carbonic  oxyd  of  nickel,  which 
had  been  preci|;^tated  fr»m  several  solutions,  were  ex- 
posed, for  the  space  of  half  ati  hour  under  the  bellows, 
to  the  most  intense  white  heat,  after  which  they  still 
weighed  seventy-five  girains,   "This  substance  was  hero 

AAd  there  of  a  ^eni»b  y^HoVr^  and  of  a  fai^aeisb  grey 
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9Jt  the  points  of  contact  with  the  crucible ;  being  pul- 
verized, it  yielded  a  powder  of  a  blackish  grey,     it  was 
mixed  with  a  drachm  of  sulphuric  acid,  diluted  with  five 
ilraehms  of  water  t  immediately  a  brisk  disengagement 
of  gas  took  place,  atid^  on  afterwards  beating  this  mix- 
ture, a  smell  of  hydrogene  gas  was  evidently  percepti- 
ble.    After  suflScient  ebullition,  some  moce  water   waS 
added,  and  the  solution  was  poui'ed  off  clear.     The  resi- 
duum was  heated  again  with  dilute  sulphuric  acid  ;  this 
yielded  them  ten  grains  of  a  residuum  which  was  nothing 
less  than  ox-yd  of  cobalt,  but  an  oxyd  of  nickel  mixed 
with  cobalt,  as  was  proved  by  its  solution  in  the  acids 
and  ammo&iac.  -  The  two  preceding  solutions  were  ana- 
lyzed,  each  separately,  by  pure  potash,  and  the  preci- 
pitate was  besides  heated  with  an  excess  of  potash,  and 
afterwards  waslied  and  dried.     On  being  examined,  each 
of  these  precipitates  presented  cobalt,  which  was  always 
found  more  pure  in  that  of  the  first  solution  ;  for  tlic  so- 
latioii  in  muriatic  acid,  being  poured  upon  paper  and 
heated,  inclined  sensibly  to  the  yellow,  whilst  the  preci-^ 
•  pitate  of  the  second  solution  gave  a  pure  light  green 
tinge.     It  is  astonishing  that  the  precipitate  of  the  first 
solution  yielded   more  oxygenated  muriatic  acid  than 
that  of  the  second. 

The  experiments  which  I  have  recorded,  and  other  si- 
milar ones,  of  which  I  have  made  no  mention,  prove  : 

A.  That  the  oxyd  of  nickel,  heated  gently  or  violently, 
does  not  assume  the  yellow  colour  ;  and  that,  if  this  co- 
lour has  been  observed  by  M.  Schnaubert,  it  must  have 
depended  either  upon  a  certain  proportion  of  the  ele** 
ments  which  entered  into  the  composition  of  the  oxyd, 
or  perhaps  upon  the  admixture  of  a  small  quantity  of 
arsenic. 

B,  That  we  cannot,  by  means  of  M.  Schnaubert*s  pro- 
cess, obtain  an  oxyd  of  nickel  exempt  from  cobalt,  as  it 

L  2  does 
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does  not  even  effect  a  parting  of  the  two  oxyds  suffioi* 
ently  complete  to  be  sensible  to  the  eye. 

C,  I  pass  over  in  silence  several  experiments  which  I 
have  made,  in ;  order  to  discover  a  cectain  and  accurate 
method  of  effecting  .this  separation,  because  they  have 
not  led  me  to  the  desired  end,  nor  presented  any  other 
interesting  phenomenon.     They  principally  tended  to 
discover  an  acid  which,  with  one  of  the  oxyds,  should 
form  an  insoluble  salt,  and  with  the  otlier  a  salt  of  easy 
solution.    I  was  therefore  obliged  to  return  to  the  pro- 
cess indicated  A  4,  which  consists  in  a  partial  decompo- 
sition of  the  ammoniacal  nitrate  of  nickel ;  for  that  which 
has  been  proposed  by  Lehmann,  (Cadmiologia,  Part  IL 
page  110,)  of  fusing  from  fifteen  to  twenty  times,  to  in- 
cipient vitrification,  the  nickel  mixed  with  cobalt,,  in  or- 
der to  scorify  the  whole  of  the  cobalt ;  as  also  that  indi- 
cated by  Bergman,  (OpuscuK  Physic.  &  Chem.  vol.11. 
p.  246 — 249,)  of  repeating  the  fusion  thre^  or  four  times 
with  from  eight  to  twelve  times  as   much  pure  nitre, 
were  too  laborious  and  expensive.    I  therefore  repeat- 
edly heated  the  o^xyd  of  nickel,  which  had  been  sepa- 
rated by  means  of  the  carbonate  of  potash  from  the  tri- 
ple salt  not  dissolved  by  the  first  evaporation,  in  such 
a   manner,     that    after    having    dissolved    it    in    nitric 
ac?id,  I  had  recourse  to  atpmoniac  and  to  evaporation, 
as  I  have  indicated  above.     In  this  manner  I  finally  ob- 
tained,   completely  free  from    cobalt,   the  oxyd.  sepa- 
rated by  the  potash  from  the  triple  salt,' which  had  been 
dissolved  again  after  the  evaporation  ;  this  oxyd  had  the 
.  properties  indicated  in  a  memoir  printed  in  the  second 
volume  of  the  Chemical  Journal,  published  at  Berlin  by 
Buchholz,  Crell,  Hermstadt,  &c. 

The  oxyd  which  had  been  separated  by  evaporation 
from  the  nitrate  of  ammoniacal  nickel,  was,  in  the  last 
operation,  already  quite  freed  from  cobalt ;  it  only  con- 
tained 
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ladned  still,  as  has  l^een  observed,  a  small  quantity  of  ni« 
trie  acid*  The  oxyd  of  nickel  which,  after  having  beeu 
left  naked  by  evaporation,  still  contains  cobalt,  is  natu- 
rally susceptible  of  undergoing  the  same  operation  anew. 
This  method  may  be  employed  till  farther  researches 
have  made  us  acquainted  with  one  more  expeditious ;  for 
it  is  attended  with  no  considerable  expense,  since,  by 
means  of  potash,  we  may  perform  in  a  retort  the  evapo- 
ration  of  the  ammoniacal  nickel,  as  also  the  subsequent 
decomposition  of  the  triple  salt,  and  thus  obtain  the  am- 
moniac for  other  uses ;  as  we  may  also,  in  operations  on 
a  large  scale,  obtain  a  part  of  the  nitre  from  the  last 
operation,  by  the  evaporation  of  the  water  of  lixiviation. 
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From  the  Bulletin  des  Sciences. 


N  a  memoir,  which  I  read  to  the  Philomathic  Soci-' 
ety  in  Priarial,  year  12,  I  have  shewn  that  milk  always 
contains  free  acetous  acid  in  greater  or  less  quantity.    At 
the  same  period  Messrs.  Fourcroy  and  Vauquelin  found 
that  it  contained  also  phosphate  of  magnesia,  and  be« 
sides,  that  the  lactic  acid  of  Scheele,  or  that  which  is 
extracted  from  the  serum  of  milk  spontaneously  coagu- 
lated, was  itself  nothing  else  than  the  acid  of  vinegar^ 
combined  with  an  animal  matter.     In  the  present  state  of 
the  science,  therefore,  milk  is  to  be  considered  as  a  com- 
pound, 1,  of  water ;  2,  of  acetous   acid  ;  3,  of  cheesy 
matter  ;  4,  of  butyraceous  matter ;  5,  of  sugar  of  milk  ; 
6,  of  extractive  matter ;  7^  of  muriate  of  soda  and  of, 
potash;  6,  of  sulphate  of  potash ;  9,  of  phosphate  of 
lime;   10,  of  phosphate  of  magnesia. 

Of  these  eleven  matters  there  is  one  which  I  particu- 
larly  exaqiined  somd  months -ago,  namely,  the  cream.    It 

was 
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iras  my  wisB  to  determine  what  the  circumstances  irirr# 
wbich  operated  in  its  separation^  and  especially  in  its 
transformation  into  butter. 

*  I  had  ah'eady  observed  that  milk  coagulated  equally 
•weH  in  dose  vessels  as  in  open  ones ;  I  knew  that  in  this 
decomposition  no  gas  was  disengaged,  and  that^  in  order 
to  produce  it  rapidly,  it  was  suflicient  to  raise  the4;em« 
peratijre  to  between  -2(/*  to  40*.  I  theriefore  considered 
-it  as  demonstrated,  tba4:  the  air  contributed  neither  to  the 
"formation  nor  to  the  separation  of  the  cream,  and  that  it 
existed  ready  formed  in  the  milk  j  bwt  it  still  remained 
for  me  to  ascertain  the  principles  which  entered  into  its 
•composition.  Persuaded,  from  different  observations,  of 
my  own,  that  it  was  nothing  else  than  an  intimate  mix- 
ture of  butter,  cheese,  and  serum ;  in  order  completely 
to  ^ascertain  this  point,  I  iilled  a  quart  bottle,  almost  up 
to  the  neck,  with  fresh  crqaqa,  aud  displaced  the  air  which 
remained  in  it  with  carbonic  acid  ;  having  then  corked ^it 
-  well,  I  shook  it  strongly  in  every  ilirection  for  tlie  space 
'  of  half  an  hour ;  at  the  end  of  this  time  the  matter,  ha-  « 
ving  become  very  thick,  and  adhering  strongly  to  the 
sides  of  the  bottle,  detached  itself  gradually  from  them^ 
and  was  soon  after  converted  into  a  white  liquid,  in  the 
middle  of  whidh  floated  a  yellow  lump  of  excellent  but- 
ter. The  butter  consequently  exists  in  the  milk;  it  is 
separated  from  it  when  the  milk,  deprived  of  the  vital 
action,  is  left  to  itself-;  then,  either  by  the  formation  of 
an  acid,  which  would  undoubtedly  be  owing  to  the  de- 
composition of  the  extradtive  matter,  or  perhaps  by  t;he 
sp<itci&c  weight  of  the  butyraceous  matter,  being  inferior 
to  that  of  the  cbeesy  roajtter,  (for  almost  the  very  mo- 
ment the  fnilk  is  received  into  a  vessel  the  butyraceous 
matter  begins  to  separate) ;  the  milk  is  decomposed,  the 
cream  floats  at  top,  aud  from  the  latter,  by  friction,  and 
especially  by  the  aid  of  a  temperature  between  fifteen 

to. 
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to  tir^ty  degrees,  we  obtain  butter  and  butter-milk ; 
dttt  is  to  say  9  a  very  mild  white  liquor,  wliich  is  nothing^ 
letse  than  serum:  holding  in  suspension  butter  and  cheese 
in  a  Viery  highly  divided  state  ;  but  the  batter  thus  ob« 
tained  is  not  pure.  It  still  contains  cheesy  matter,  some- 
tinges  even  to  the  amount  of  a  sixth  of  its  weight.  This  is 
the  reason  why  it  so  soon  turns  rancid,  especially  in  sum« 
mer  ;  when,  therefor^,  this  matter  \n  Separated  from  it  by 
melting,  it  acquires  the  property  for  keeping  for  a  long 
time.  In  undergoing  this  fnsioh,  indeed,  it  acquires  an 
Mrittohjr  which  greatly  limits  its  utility,  so  as  to  admit 
o^fi  its  emplo^^ihent  in  firjiAg ;  but  this  disadvantage 
fr6oid  be  remedied  if  the  temperature  were  much  les» 
elevated.  This  was  first  observed  by  Clouet ;  and  ac« 
cordingly,  in  order  to  purify  the  butter,  or  to  separate 
lhe*cfaeegr  matter  from  it,  without  giving  it  a  bad  taste, 
tiie  following  ptbcess  must  be  followed. 

1.  Fuse  it  on  the  water-bath,  or  in  a  beat  of  66*ReaunK 
$t  most ;  2,  keep  it  melted  till  the  cheesy  matter  is  col- 
lected in  white  filkes  at  the  bottom  of  the  vessel,  and  the 
supernatant  liquor  is  clear ;  3 5  decant  it,  or  pass  it 
durough  a  Hnea  cloth  ;  4,  cool  it  in  a  mixture  of  equal 
parts  of  pounded  ice  and  sea-^alt^  or>  where  ice  cannX)t  be 
procured,  in  sping  water,  using  vessels  of  great  width 
mnd  little  depth/  Without  this  precaution  the  butter 
would  become  dotted  and  crystallize,  and  then  it  would 
no  longer  be  fit  for  the  use  of  the  table.  Moreover,  the 
^arts  being  thus  brought  into  closer  contact,  resist  the 
]ft€tion  of  the  air  much  better ;  for  the  same  reason  also 
tbe  pot  which  contains  it  ought  to  be  accurately  closed, 
and  placed  in  a  cool  cellar ;  by  these  means  the  butter 
may  be  kept  for  six  months  and  more,  and  at  the  eiid  of 
thid  time  may  be  used,  Specially  tbe  Second  layer,  aU 
most  like  fresh  butten    It  is  even  possible  to  give  this 

melted 
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melted  butter  almost  all  the  appearance  of  firesh  btitter 
by  beating  it  up  with  a  sixth  of  its  weight  of  cheesy  mat- 
ter ;  and  rancid  butter  may  likewise  be  rendered  much 
more  palatable  by  melting  and  beating  it  according  to  the 
process  which  I  have  just  described. 
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J  OHN  Sy£ds,  of  Fountain  Stairs,  Rotherhithe  Wall,  in 
the  county  of  Surrey,  Mathematical  tnstrument-makef' ;; 
for  a  steering  amplitude,  or  azimuth-compass  ahd  scale, 
for  finding  and  working  courses  of  ships. 
Dated  October  7,  1805. 

Daniel  D£sorm£AUx,  of  Barking,  in  the  county  of 
Essex,  Surgeon  and  Apothecary,  and  Samuel  Hutch* 
iNiGs,  of  Uford,  in  the  said  parish  of  Barking,  Weaver ; 
for  certain  improvements  in  the  making  and  manu&ctur* 
ing  of  wax,  spermaceti,  and  tallow  candles. 
Dated  October  22,  1805. 

Richard  Kentish,  late  Captain  in  the  Cambridge- 
shire Militia,  but  now  of  Birmingham,  in  the  county  of 
Warwick,  Esq. ;  for  an  armour-waistcoat,  which  is  a  sure 
defence  against  the  bayonet,  sword,  pike,  or  any  pointed 
instrument,  and  in  many  instances  may  prevent  the 
wound  from  a  musket-bali.     Dated  October  30,  1305. 

Joseph  Huddart,  of  Highbury-Terrace,  in  the  parish 
of  Islington,  in  the  county  of  Middlesex ;  for  sundry  new 
improvements  in  the  manufacture  of  large  cables^  and 
cordage  in  general.     Dated  October  30,  1805. 

Samuel  Miller,   of  Gresse-street,  in  the  Parish  of 
Saint  Pancras,  in  the  county  of  Middlesex,  Engineer;  for 
certain  improvements  on  stpam«engines. 
Dated  October  SO,  1805. 
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Spee^tion  of  Ike  Patent  granted  id  William  De v&-> 
RELL,  of  Blackwally  m  the  County  of  ifiddkset^  En^ 
iineer ;  f^*  certain  Improvements  on  the  Steam-Engine^ 

Dated  AtlgUst  3,  180^.       * 


To 


With  a  Plate. 


all  to  whom  these  presents  shall  eothe,  hiu 
Now  KNOi^  YE,  that  irt  compliance  with  the  said  proviso^ 
)  the  said  William  Deverell  do  hereby  declare,  that  mjr 
said  invention  is  described  in  the  drawings  hereunto  an«» 
nexed,  and  the  following  description  thereof;  that  is  td 
'  say :  Fifst,  the  manner  and  form  of  constructing  tfa^ 
^ire-place,  or,  in  other  words,  using  iron  for  the  boilet 
to  lay  oi^  instead  of  brick-^work  or  other  composition^ 
4ec6iidly,  the  manner  and  way  of  using  the  steam. 
Thirdly,  ihy  improvement  on  the  cold  li<)uot  pump^ 
TThese  are  my  improvements,  which  I  proceed  to  describe 
lis  follows. 

First,  Fig.  I ,  (Plate  I V. )  the  stcara-boilef ,  AAA,  Ar«^ 
iron,  cylinders,  u^ed  instead  of  brick-work  :  all  tbesfecjr*' 
linders  afe  to  be  full  of  water,  and  may  be  connected  to 
fbe  steam-boiler  aa  shewn  at  B  B  B^  or  in  any  othf)r  way 
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most  convenient.  These  cylinders  may  be  made  to  an* 
«wer  any  shapeti  boiler,  and  they  can  be  cleaned  easily 
out,  by  taking  off  the  flanches  at  C  C  C.  Instead  of  beings 
in  three  detached  cylinders,  they  may  be  cast  whole,  t)F 
made  of  wrought-iron,  to  form  the  fire-place,  but  which 
%illbe  attended  with  more  trouble,  and  such  cylinders 
or  cylinder  may  be  made  of  any  convenient  shape  or 
form :  these  cylinders  may  also  be  used  to  a  very  great 
advantage  where  large  boilers  are  already  set ;  and  being 
Applied  to  engines  of  various  powers,  will  mth  the  same, 
fuel  be  capable  of  doing  considerable  more.wodc  with  the 
steam  arising  therefrom.  In  the  present  mode  of  setting* 
boilers,  the  brick-work  underneath  them  is  attended  with 
frequent  repairs,  owing  to  the  action  of  the  fire  upon 
them;,  nor  is  this  expeqse  the  only  inconvenience  at-^ 
tendant  upon  tliem,  the  whole  concern  is  for  the  time 
they  are  repairing  wholly  stopped  :  in  short,  these  cylin- 
ders may  be  set  to  advantage  under  boilers  or  coppers 
of  any  description. 
^.Fig.  a  is  a  section  of  Fig.  1  • 

Fig.  3  the  end-view  of  Fig.  6.  When  the  steam  corner 
from  the  steam-boiler  it  will  enter  the  cylinder  A,  Fig.  3 ; 
by  means  of  a-valye  or  cock  opening  it  will  press  the  pis* 
ton  down  from  A  to  B,  in  Fig.  6;  it  will  then  enter  JFig,  4, 
which  is  an  end-view  of  the  steam  vessel  at  the  end  of  the 
stroke,  which  will  be  full  of  steam,  of  about  eighteen 

"  pounds  density,  filled  from  the  steam-boiler  Fig,  ]  ;  but 
Jig.  4  will  be  alternately  hereafter  supplied  firom  Fig.  tf, 
and  Fig.  7  will  be  supplied  from  Fig.  4.  At  the  same 
time  as  the  piston  in  Fig.  6  begins  to  descend,  $o  will  the 
piston  in  Fig.  7  ;  for  Fig.  4  will  supply.  Fig.  5,  which  is' 
an  end-view  of  Fig.  7,  with  steam,  at  the  same  timers 

.  Jpig.  6  receives  the  steam  from  the  boiler.     By  so  doir^ 
tj}e  two  pislpas  will  work  alternately  to,  ^d  again,  by 
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neans  of  valves  or  cocks  opening  and  shutting  as  in  the 
tommon  engines.  Fig.  4  may  be  twenty-six  times  the 
eoDtents  of  the  cylinder  Fig.  6 ;  the  larger  it  is  the  more 
regular  the  pressure  will  be  on  the  piston.  If  the  stea^i 
be  of  6fty-four  pounds  density  in  the  boiler,  the  dif««; 
fereoce  of  the  two  working  cylinders  may  be  as  one  tp 
three ;  for,  as  three  times  eighteen  are  fifty-four,  the 
smaller  pne  will  supply  the  larger  one  with  steam  of 
eighteen  pounds  ciensity,  or  thereabouts ;  but  the  den-^ 
sity  may  be  varied,  if  thought  proper,  but  I  conceive  t&» 
above  pC!0|K>rtions  to  answer  the  purpose  best. 

My  improvement  here  is,  that  of  the  steam  going  frona 
Fig.  6  to  Fig.  4,  and  then  from  Fig.  4  to  Fig.  7,  from^ 
which  it  is  condensed.     By  this  means  the  engine  will  be. 
so  regular  in  its  operations,  that  it  will  work  pumps  or 
any  other  machinery.    The  steam  in  the  boiler,  Fig.  1 , 
being  fifty^four  pounds  density,  the  cylipder,  Fig.  6,  at 
the  end  of  the  stroke,  will  be  full  of  steam  of  the  same^. 
or  nearly  the  same,  density,  and  Fig.  4,  being  full  of 
steam,  of  eighteen  pounds  density,  or  thereabouts,  the 
communication  being  open  between  Fig.  6  and  Fig.  4, 
the  steam  in  each  of  these  will  be  twenty  pounds  density^ 
little  more  or  less ;  but  at  the  end  of  each  stroke  6f  th^ 
pistons,  before  the  opening  is  made  between  Fig.  6  knd 
Fig.  4,  the  steam  will  be  in  Fig.  6  fifty-four  pounds  den- 
sity, pr  thereabcruts ;  in  Fig.  4  eighteen  pounds  density^ 
more  or  less  ;  and  also  in  Fig.  7  eighteen  pounds  density, 
little  inore  or  less ;  therefore  the  medium  pressure  on  the 
piston  Fig.  6  will  be  thirty-five  pounds,  little  more  or 
less,  qn  the  inch  ;  for  the  re-action  will  be  at  the  begin- 
ning of  the  stroke  about  twenty  pounds  on  the  inch,  and 
at  the  end  about  eight  pounds  density.     The  medium 
pressure  of  the  steam  on  the  piston.  Fig.  7,  will  be  about 
Diu^teop  pounds  on  the  inch,  for  at  the  beginning  of  the    ' 
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iMp6U  tM  pressure  will  be  lAyoiJt  twenty  poonclft  6n  Cbc 
)nch^  at  the  end  of  the  stro|(;e  it  will  be  about  eigbteeit 
^umis  pressure ;  if  the  stearxKtiessely  Fig.  49  be  mad^ 
hrgetf  the  difTereilice  at  each  end  of  the  stroke  will  noe 
be  so  gr^at :  wer0  the  steam  let  6ut  at  fifty-^four  pounds 
jdensity  to  the  ef>eu  air  fiom  the  c}'linder  Fig,  6^  thero 
#ould  be  but  thilrty-n|ne  pdundn  ti][^on  th0  inch^  for  thtf 
Mtposph0re  re-a6ting  as  a  spring  of  fifteen  pounds,  or 
n^rly  so,  upoii  the  inch,  leav^  .thirty- nine  pounds,  o^ 
tiierd9b0OflSv  By  letting  the  ^t^m  pass  from  Fig.  6  M 
the  steam-veisel  Fig,  4,  instead  ef  letting  it  out  to  th^ 
idpen  air,  it  loses  fou^  poundis,'  ^r  nearly  so,  oti  the  inch, 
bu|;  it  gains  dn  a  piston,  tlirM  tim^  ^s  lar^,  abouC^ 
t<wislve  pounds  M  the  im;h,  iiild  th^fe  b«$tng  but  hutf  thtf 
fiteam  to  condetise,  as  in  the  ^onMion  way,  ther«  tvill  bd 
a  gaki  of  ooi)siderabIe  value^  If  the  -ftietion  ^  the  pistott 
be  nitie  pounds  inh  the  iuch  in  the  small  cylfnder  Fig.  6^ 
there  will:  b^  b^  thirty  pounds  on  the  iqcb  in  neat 
power,  CHT  nearly  so,  when  the  larger  one  wi]l  work  about 
twelve  pounds  n^n  the  inch  neat  power.  The  steam « 
vessel  will  be  beist  made  of  wood,  that  the  steam  may  not 
eouden»^  ;  or  it  niay  be  made  of  inetali  but  wood  is  pre^ 
fehibler ;  and  it  luay  be  made  of  what  figure  or  shape  that 
itiay  b^  found  most  copvenient.  The  steani^ vessel  has  a 
valve  placed  in  some  convenient  part  for  regulating  the 
^teaqfi.  The  two  piston-rods  may  both  be  connected  W 
the  oue  end  of  the  beam ;  the  larg^  cylinder  should  b^ 
shorter  than  the  small  one,  or  agreeable  to  that  which  is 
fix^i  nearest  the  end  of  the  beam.  The  cylinders  may 
also  be  pUced  in  the  ^team-vessel  Fig,  4,  or  in  the  steam-* 
boiler  Fig.  1,  or  in  any  other  place  that  may  be  mOst 
CJonvenient.  If  the  large  cj'linder  or  piston^  or  air-pump, 
condenser  or  cold  li(|uof  pump,  should  be  out  of  order^ 

tbp  «m^  pisiQu  m^y  stiU  b*  worked  by  disengaging  the 

large 
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large  piston  from  the  beam ;  on  the  other  hand,  if*  the 
smaller  piston  be  out  of  order,  the  large  one  may  stil  I  be 
worked  by  disengaging  the  smaller. 

Fig.  8,  a  section  of  the  cold  liquor  pump.     A,  the  \us^ 

ton.     B,  the  rod*     C,  where  the  rod  is  Otiade  fast  to  the 

piston  A.     D,  the  pump,  barrel,  or  cylin({er.     £,:the 

feed-pipe.     F,  the  under-valve.     G,  tbo  delivering-valve, 

H,  the  delivering-pipe.     1 1,  the  packing  round  the  pis* 

ton,     K  K,  two  bolts,  for  i^crewing  down  the  packing. 

L  L,  a  place  for  oil  or  water  to  keep  the  air  fram  passing 

by  kh|5  piston.    Mj  a  pin  to  take  out,  to  let  water  through 

thfi  piston  into  the  pump-barrel  to  displace  the  air*    N,  4 

ball,  that  is  lifted  and  let  down  by  a  small  chain  made 

hat  to  the  pin  O.   This  ball  is  kept  off  fijom  its  seat  by  the 

small  chain  iastened  to  the  pin  O,  so  that  all  gravel  and 

^nd  shall  fall  into  the  cistern  Q;  and  when  the  cistern 

Q,is  fall,  the  ball  N  is  let  down,  and  the  valve  K  is  lifted 

'Vp  by  the  line  at  S,  through  which  the  i^ravel  or  sand  or 

any  ather  rubbish  will  fall  out.     The  valve  R  then  mufit 

[»^  let  down,  and  the  ball  N  lifted.    But  this  may  be 

done  in  muny  other  ways.     The  barrel  !>  may  be  rounds 

square,  or  oval,  or  any  figure  that  is  thought  proper^ 

well  as  the  piston  A,  which  also  may  be  made  solid. 

T'fce  water  may  be  delivered  through  valves  at  T  T,  and 

*^«  same  feed-pipe  will  supply  two  pumps^   as  in  the 

^^^inmon  way.     The  water  may  be  delivercxl'at  \V,  or 

^^  what  height  in  the  main  it  willbe  necessary. 

fig.  9,  a  double  pump  on  the  same  principle.,  but  no 
^rtves  or  pipes  shewn.     Each  of  these  pumps  will  make* 
^heir  vacuum  according  to  the  size  of  the  piston  and 
length  of  t!ie  stroke. 

1 

Ip  witness  Avhereof,  &c. 
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Spnification  of  the  Patent  granted  t^  AktuvkWoolTs  of 
If^ood'Streety  Spa-fclds^    in   the  Countt/  of  Middlesex^ 
tlngineej^ ;  fo^i'  certain  Iviprovenients  in  Steant^Engincs, 

.     Dated  July  2,  1805. 

J.  O  all  to  'whom  these  presents  shall  come,  &c3 
IfCow  KNOW  Y£,  that  in  compliance  wiU)  the  said  proviso, 
I  the  said  Arthnr  Woolf  do  hereby  describe  and  ascer«» 
\aiin  the  nature  of  my  39:id  Invention,  and  the  manner  in 
which  the  same  is  lo  be  performed,  as  follows ;  that  is  ta 
say :  I  have  found  out;  apd  invented  a  contrivance  by 
which  the  temperature  of  the  steam-vessel,  or  working 
cylinder  of  a  steam-engine,  or  of  the  steaqa.  Vessels  or  cy- 
linders where  more  than  one  are  used,  nuiy  be  raised  tci. 
any  required  temperatui^,  without  admitting, steam  firoiii 
the  boiler  into  any  surrounding  receptacle,  whether^ 
known  by  the  nafae  of  a  steam-case  or  any  other  dcncK 
mination ;  that  L«i  to  say,  instead  of  admitting  steam  of 
a  high  temperature  into  such  receptacle  or  steam-case^: 
which  is  always  attended  with  a  risque  of  explosion,  proi^ 
portioned  to  the  elasticity  of  the  s^cam  employed,  I  put. 
into  the  said  surrounding  receptacle  or  casq,  oil  or  the. 
iat  of  animalf;;,  or  wax,  or,,  other  substances  capable  of 
being  melted  by  a  lower  temperature  than  the  heat  in-s 
tended  to  be  employed,  and  of  bearing  that  heat  without, 
being  converted  into  vapour.  Or  I  put  into  the  said  casq. 
or  cases  mercury,  or  mixtures  of  metals,  as  of  tin,  bis- 
muth, and  lead,  capable  of  being  kept  in  a  state  of  fu^, 
sion  in  ft.lpwer  temperature  than  that  intended  to  b^  em-, 
ployed  in  working  the  steam-engine;  and  I  so  form  the 
surrounding  case  or  ca^es  as  to  make  it  or  them  adoiit 
the  aforesaid  oil,  or  other  substance  employed,  to  come 
IH  cpntact|  not  only  with  the  sides  of  the  steam-vessel  or 
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iressels,  Or  wprking-cylitjder  or  cylinders,  but  also  vnth, 
the  bottom  an^  top  of  die  same,  so  that  the  whole  may 
be  as  much  as  possible  maintained  at  one  uniform  tein-* 
perature,  and  this. temperature  I  keep  up  by  a  fire  iiUK 
mediately  um^er  or  round  the  case  or  cases  that  contaia 
the  aforesaid  oil,  or  other  substance,  or  by  connecting 
the  said  case  or  cases  \fith  a  separate  vessel  or  vessck 
kept  at  a  proper  temperature  filled  with  the  oil  or  other 
substance  made  use  of  as  aforesaid.  In  some  circunv- 
stances,  or  whenever  the  came  may  be  convenient  or  de« 
sirable',  I  employ  the  fluid  metals,  or  mixtures  of  metalt 
and  oil,  or  otlier  of  the  substances  before  enumerated,  at 
•ne  and  the  same  time  in  the  same  engine;  that  is  to 
say,  in  th^  part  of  the  iuise  or  vessel  exposed  to  the 
vreatest  action  of  the  fire;  I  sometimes  have  the  aforesaid  ' 
.  metals,  or  mixtures  of  mei:als  ;  and  in  the  parts  less  ex« 
posed  to  the  action  of  the  fire,  I  put  oil,  or  other  sub- 
stances capable  of  bearing  the  requisite  heat  without 
being  converted  into  vapour.  By  this  arrangenoent  and 
method  of  applying  the  surix)unding  heat,  I  not  only  ob-^ 
riate  the  necessity  of  employing  steam  of  a  great  expan- 
sive force  round  the  steam-^vcssel  or  vessels,  or  the  \voi'k« 
ing-cylinder-or  cylinders,  a$  aUeady  mentioned,  to  main^ 
tain  then  at  the  temperature  required  ;  but  I  am  enabled 
to  obtain  from  steam,  of  ^a  con^paratively  low  tempera* 
ture,  or  even  from  water  itself,  admitted  into  the  steam- 
.vessel  or  vessels,  all  the  effects  that  can  be  obtained  froni 
steam  of  a  high  temperature,  without  any  of  the  risqu^ 
with  which  the  production  of  the  latter  is  accompanied  ; 
-not  only  to  the  boiler,  and  other  parts  of  the  machinery, 
but  even  to  the  lives  of  the  workmen.  For  such  low  steam 

ft 

or  even  water  (but  in  every  case  steam  is  preferable) 
being  admitted  into  the  steam-vessel  dr  iressels,  or  work- 
ino^^ylind^r  or  cylinders)  kept  at  the  requisite  higher 
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temperature  by  the  afore-mentibned  means,  will  there  te 
e>:panded  in  any  ratio  required  ^  and  produccf  an  efiect  in 
the  working  of  the  engine^  which  cannot  otherwise  te 
obtained  hut  at  a  greater  ex|)ense  of  fuel,  or  with  the 
rfisque  of  an  explosion.  By  th  is  means  I  can  'make  use  of 
;steam,  expanded*  iu  any  required  ratio ,  or  of  any  giv^en 
temperature,  without  the  nc'Sfessity  of  ever  having  the 
fiteani  of  any  greater  elasticity  than  eqctat  to  t;he  pressuve 
-^f  the  common  atmosphere. 

Another  improvemc^nt,  whitch  I  make  use  of  in  steaAi- 
engineSi  consists  in  a  method  of  preventing,  as  much  a9 
possible,  the  passage  of  any  of  the  steam  from  that  side 
of  the  piston  which  is  acted  upon  by  the  said  steam  to 
the  other  side  which  is  open  to  the  condenser  ;  and  this  I 
eJfFect  in  those  steam-engines  knowrtby  the  name  of  doa- 
ble engines,  by  employing  upon,  or  about  the  pistoti^ 
mercury,  or  fluid  metal  or  lanetals,  in  an  altitude  equal 
to  the  pressure  of  the  steam.  The  efficacy  of  this  at-» 
rangement  will  appear  obvious  fi'om  attending  to  what 
must  take  place  in  working-  such  a  piston.  When  the 
-piston  is  ascending,  thatij,  when  the  steam  is  admitted 
below  the  piston,  the  space  on  its  other  side  being  ppen 
to  the  condenser,  the  steam  endeavouring  to  pass  up  the 
side  of  the  piston,  is  uiet,  and  effectually  prevented  by 
the  column  of ^  metal  equal  or  superior  to  it  in  pressure^, 
-and  during  the  down  stroke  no  steam  can  possnbly  pais* 
without  first  forcing  all  the  metal  through..    In  working 

*  what  is  called  a  single  engine,  a  less  considerable  altitude 

•  of  metal  is  reqnired,  because  the  steam  always  acts  on  tlie 
'  upper  side  of  the  piston.     For  single  engines,  oil  or  wale, 

Qr  fat  of  animals,  rir  similar  substances,  in  sufficieut<)uan- 
tjties,  will  answer  the  purpose,  if  another  improvement, 
which  constitutes  part  of  my  said  invention,  be  applied 
^  tbe  engine ;   namely,  to  take  caee  that  iu;  either  the 
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dpuble  or  single  engine  so  to  be  worked,  the  outlet  that 
conveys  the  steam  to  the  condenser,  shall  be  so  posited^ 
and  of  such  a  size,  that  the  steam  may  pass  without 
forcing  befoi:e  it,  or  carrying  with  it,  any  of  the  metal 
or  otber  substance  employed  that  may  have  passed  by 
the  piston  ;  taking  care  at  the  same  time  to  provide  ano- 
ther exiit  for  the  metal  or  other  substance  collected  at  the 
bottom  %£.  th6  steam* vessel  or  working-cylinder,  to  con- 
vey the  same  into  a  reservoir,  kept  at  a  proper  heat^ 
whence  it  is  to  be  conveyed  to  the  upper  side  of  the  pistoft 
by  a  small  pump,  worked  by  the  engine,  or  by  any  other 
contrivance.  In  order  that  the  fluid  metal' or  metals  used 
^ith  the  piston  may  not  be  oxydated,  I  always  keep 
some  oily  or  other  proper  ftuid  substance,  on  its  surface^ 
to.  prefveat  ita  coming  in  contact  with  the  atmosphere ; 
and  to  prevent  the  necessity  of  employing  a  large  quan« 
titf  of  fluid  metal,'!  genially  make  my  piston  of  the 
depth  of  the  column  required,  but  of  a  diameter  a  fittle 
less  than  the  steam-vessel  or  woirking-cylinder,  excepting 
trhere  thie  packing  or  other  fitting  is  necessary  to  be  ap- 
plied;  so  that,  in  fact,  the  column  of  fluid  metal  forms 
only  a  thin  body  round  the  piston.  In  some  cases,  I 
make  a  hollow  metallic  piston,  and  apply  an  altitude  of 
fluid  metal  in  the  insideof  the  same^  to  press  its  outside 
iata  contscl  "With  the  st«am-vessel  or  workihg-cylinder. 
It  maybemecessaty,  however,  to  state,  that  in  applying 
mj-  improved-  snetbod  of  keeping  the  steam-vessels  of 
steam-engines  at  any  required  temperature' to  the  engine 
known  by  the  name  of  Savary's,  in  any  of  its  improived 
f((^rms>  Uk  which  a  separate  condenser  has  been  intro- 
4iip^y  t  sometimes  employ  oil  (or  any  other  substance 
'}igl^er  thw  water,  and  capable  of  being  kept  fluid  in  the 
teinpei:a;tore  em^^yed  without  being  converted  into  va* 
pour)  ta  the  upper  part  pf  the  tube  or  pipe  attachied  to 
^OL.  TIII.~S£coND  Serixs.  N  the 
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the  steam-vessel ;  by  which  means  steam  of  any  temperf - 
iure  may  be  used  without  being  exposed  to  the  risque  of 
partial  condensation  by  the  admission  of  any  colder  body 
into  the  steam- vessel,  for  the  oil  or  other  substance  em- 
ployed for  this  purpose  soon  acquires  the  requisite  tem- 
perature ;  and)  to  prevent  unnecessary  escape  of  heat,  I 
construct  of,  or  line  with,  an  imperfect  conductor  of 
iieat,  that  part  of  the  tube  or  pipe  attached  to  the  isteam*!' 
Iiressel,  which  may  not  be  heated  exteriorly.  And  far- 
ther, (as  is  already  the  practice  in  some  engines,  and 
therefore  not  exclusively  claimed  by  me,)  cause  the  wa-^ 
ter  raised  by  the  engine  to  jpass  off  through,  another  as- 
cending tube  than  the  one  attached  to  the  steam-vessel ; 
but  connected  with  it  at  some  part  lower  than  the  oil,  or 
other  substance  employed  in  it,  ^s  ever  sufieiiHi  to  de- 
scend to,  in  the  working  of  the  engine. 

The  improvement  which  I  have  just  mentioned  of  in-> 
iroducing  oil  into  the  pipe  attached  to  the  steam^ vessel  of 
such  ctngihes,  may  also  be  introduced  without  applying 
^at  externally  to^the  steam-vessel,  but  in  tliis  case  part 
of  the  efifect  which  would  otherwise  be  gained  is  lost. 

In  witness  whereof,  &c.  " 


Specification  of  the  Patent  granted  to  Barker  Chifnjb  y,  ff 
the  City  of  London,  Gentbeman;  fer  Impnrvemenfs  ifk 
the  manufacturing  and  preparing  Up^ng-Slatis,  fnd.  in 

.    iaj/ihg  the  same.    Dated  March  8,  iSOS. 

X  O  all  to  whom  these  presents  shall  dome^  &c« 

Now  KNOW  Y£,  that  in  coinpliance  with  the  said  proviso^ 

I  the  said  Barker  Chifuey  do  hereby  declare,  that  mj 

.laid  improvements  are  described  in  manner  following; 

that  is  to  say ;  I  t^e  the  blocks  or  sUbfivpf  slate  intended 

for  . 
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* 
iPor  diamond-slating,  from  the  common  wet  saws  in  the 

mill,  or  elsewhere,  after  having  cu^  their  ends  or  sides 
parallel,  and  then  I  split  them  to  such  thicknesses  as  may 
be  convenient  or  necessary.  I  then  put  the  said  slates 
so  split  to  convenient  or  necessary  thicknesses,  ahd  in- 
tended for  diamond-slating,  on  a  moving  table,  when, 
by  two  toothed  circular  saws  on  one  spindle,  I  cut  the 
other  two  sides  or  ends  at  right  angles  to  the  ends  or 
sides,  cut  by  the  common  wet  saws,  w  th  a  motion  given 
by  commion  machinery  .or  otherwise.  I  afterwards  cut 
off  two  comers,  opposite  to  each  other,  so  as  to  give  such 
lap  to  the  slates  as  the  situations  of  buildings  or  othsr  cir*- 
cumstances  may  make  necessary,  and  drill  the  holes  for 
the  screws  or  nails  farther  or  nearer  from  the  upper  point ' 
of  each- slate,  according  to  circumstances. 

For  laying*  diamond-slates,  when  rimerheaded  are  not 
used,  I  bevil  the  corners  cut,  ofJT,  or  else  file  or  rasp 
grooves  to  admit  the  heads  of  the  nails  or  screws,  which 
I  secure  with  putty,  or  whatever  may  appear  most 
proper. 

To  iqake  what  I  call  imperial  or  commoif  slates,  I  use 
various  operations,  according  to  the  circumstance  of  the 
quarriei,  or  such  other  incidental  circumstances  as  may 
exist  or  occur.  For  instance,  I  sometimes  cut  the  blocks 
or  slabs  to  their  proper '  lengths  by  common  wet  saws, 
with  common  machinery  or  otherwise,  split  them  after- 
wards  to  their  necessary  thicknesses,  and  then  chop  to 
such  breadths  as  may  be  convenient  or  necessary.  At  other 
times  the  blocks  or  slabs  are  first  split  in  the  common  or 
any  other  way,  to  such  thicknesses  as  may  be  though't 
convenient  or  necessary  ;  after  which  I  b^ve  the  slabs  or 
slates  (so  split  to  thicknesses)  chopped  as  near  parallel  as 
may  be,  and  to  such  breadths  as  may  be  considered  con- 
venient or  necessary,  when  I  place  each  slab  or  slate  on  a 
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moving  table,  and  by  two  toothed  circular  saws. on  OM 
spindle  I  cut  them  to  their  proper  lengths  with  a  motion 
given  by  common  machinery,  or  otherwise.  I  also  pre* 
pare  slates  in  the  usual  way,  or  take  those  prepared  by 
others,  and  cut  them,  by  common  machinery,  or  other- 
wise,  to  convenient  or  necessary  lengths. 

To  complete  the  imperial  or  common  slates  made  tur 
prepared  in  any  of  these  ways,  and  make  tbem  ready 
for  laying,  I  drill  holes  in  them  with  common  drills,  antl 
by  common  machinery,  or.  otherwise,  farther  from  or 
iiearer  to  their  side  edges,  and.  farther  from  or  nearer  to 
their  top  edges,  according  as  the  purposes  for  which 
they  are  intended,  or  other  circumstances  may  suggeal:. 
It  is  not  absolutely  necessary  that  the  top  or  upper  ends 
of  imperial  or  conunon  slates  should  be  squa^re,  rounds 
or  of  any  other  determinate  shape»  but  I  approve  and 
recommend  them  to  be  square,  for  the  advantage  of 
pointing  in  the  inside,  The  heads  of  the  nails  with  which 
imperial  pr  common  slates  are.  fastened  to  the  boards  or 
batten-laths,  are  to  be  secured  with  putty,  or  otherwise^ 
as  may  be  thought  necessary. 

There  is  itlso  another  method  in  which  I  prepare  what 
I  call. imperial  or  common  slates  for  laying,  whether  cut 
at  their  ends  to  proper  lengths,  split  to  their  necessary 
thicknesses,  and  reduced  to  their  proper  breadths,  and 
cut  to  their  proper  lengths,  or  made  in  the  usual  way, 
and  cut  to  their  pro|)er  lengths  ;  that  is  to  say,  by  cut« 
ting  notches,  or  indents  at  their  sides  with  saws,  with 
files,  or  with  rasps,  by  common  machinery,  or  otherwise^ 
fso  as  to  admit  sufficient  hold  to  the  nails,  and  to  be  in 
)i^u  of  the  holes  before  mentioned. 
In  witness  whereof,  &c. 
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Specification  of  the  Patait  granted  to  John  Gregory  HAif^ 
COCK,  of  Birmingham y  in  the  County  of  JVarwick,  Die-- 
Engraoer;  for  a  Method  of  forcing  or  working  the  Bolt$  ' 
^Presses  or  of  Engines  used  for  the  Pui^se  of  cuttings 
"pressings  and  squeezing^  of  Metals^  Hom^  ToHoise^ 
shelly  Leather,  Paper y  and  othei' Suhstances. 

Dated  September  14,  1804. 
With  a  Plate. 

A  O  all  to  whom  the^  presents  sluill  come,  &.c». 
Now  KNOW  YE,  that  I  the  said  John  Gregory  Hancock,  in 
compliance  with,  and  in  perforniance  of,  the  aforesaidf 
proviso,  in  the  said  in  part  recited  letters  patent  con- 
tained, do,  by  this  present  instrument  in  writing,  declare 
^hat  my  said  invention  is  herein  particiilarly  described. 
Whereas  the  i)olts  of  presses  for  cutting  out,  stamping, 
and  iiDpressing  metals,  are  commonly  forced  or  worked 
by  the  application  of  screws,  which  necessarily  have  tho 
same  alternate  advancing  and  retrograde  motion  which  yf' 
required  of  the  bolts ;  now,  in  order  to  force  or  work  the 
said  bolts  by  a  power  which  has  a  continued  rotary  mo-i^ 
tioii,  as  well  as  by  a  power  which  has  an  alternate  ad- 
vancing and  rieturijing  or  vibratory  motion,  instead  of  a 
screw  I  use  a  shaft,  spindle,  or  axle,  to  one  or  both  ends 
ef  which,  or  to  the  circumference,  or  some  other  part, 
whereof  I  affix  a  projection,  which  I  call  an  inclined 
pfslne,  durve,  or  wedge  ;  or  else  I  so  form'and  shape  the 
Hbaft,  spindle,  or  axle,  that,  by  its  rotation,  it  will  it- 
^f  act  as  an  inclined  plane,  curve,  or  wedge,  and  preS 
upon  the  bok,  as  the  thicker  or  more  projecting  part  of 
the  inclined  plane,    curve^  or  wedge,  advances.     The 
•aid  inclihed  plahe,  curve,  or  wedge,  may  be  of  any  an- 
gle or  curfe,  not  making  an  angle  of  more  than  thirty 
dc^grees,  '6r  thereabouts,  with  the  base  lihe.     Sections  of 
(b6s6  I  generally  use  are  represented  in  the  drawing, 
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Fig$.  \j  2,  3,'  and  4 ;  any  of  which  may  be  used  when  a 
continiTed  rotary  motion  is  given  to  the  shaft,  spindle,  or 
axle  ;  but  if  ah  alternate  advancing  and  returning  or  vi- 
bratory motion  be  given  to  the  shaft,  spindle,  or  axle, 
then  I  make  use  of  the  double  inclined  plane,  curve,  or 
wedgfe,  Figs.  3  and  4.  The  end,  or  part  of  the  balf 
upon  which  the  inclined  plane,  curve,  or  i^'edge  works, 
may  be  either  flat,  or  of  any  prominent  angle  or  curve. 
In  general  I  make  the  end  of  the  bolt  a  little  convex,  or 
else  I  affix  a  roller  into  the  bolt,  upon  which  the  inclined 
plane,  curve,  or  wedge  works,  and  which  I»find  con-r 
siderably  diminishes  the  friction.  The  said  inclined 
plane,  curve,  or  wedge,  and  bolt,  may  be  made  of  such 
metal,  or  other  hard  substance,  as  may  be  found  most 
iteonomical,  and  best  adapted  to  the  purpose  to  which 
the  machine  is  applied  \  but  in  general  1  make  use  of 
hardened  steel.  .  The  shaft,  spindle,  or  axle,  on  which 
the  said  inclined  plane,  curve,  or  wedge,  is  fixed,  and 
±be  bolt,  must  be  so  placed  that^when  a  rotary  or  an  alter- 
liate  advancing  and  returning  or  vibratory  motion  is 
given  to  the  shaft,  spindle,  or  axle,^  the  inclined  plane, 
curve,  or  wedge,  will  act  upon  the  bolt,  and  foree  it 
along,  depress,  or  elevate  it  in  its  case,  box,  or-groove. 
In  general  I  so  place  the  shaft,  spindle,  or  axle,  and 
bolt,  that  the  base,  or  part  of  the  inclined  plane,  curvCp 
or  wedge,  which  is  in  contact  with  the  shaft,  spindle,  or 
axle,  shall  be  at  a  right  angle,  or  nearly  so,  with  the 
bolt,  see  Figs.  8,  9,  and  10.  "  The  shaft,  spindle,  or 
(f^le,  and  the  case,  box,  and  groove,  in  which  the  bolt 
.works,  sliould  be  firmly  fixed,  so  that  their  position  with 
Tcspect  to  each  other  cannot  vary.  For  this  purpose  I 
recommend  that  the  case,  box,,  or  groove,  in  ^'hich  the 
bolt  works,  should  be  fixed  to  the  frame  of  tlie  machine  r 
and  if  the  inclined  plan^,  curve,  or  wedge,  be  fixed  on 
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the  ^nds  of  the  shafts  spindle,  or  axle,  I  recommend  that 
the  shaft,  spindle,  or  axle,  should  work  in  a  collar  in  the 
frame  of  the  machine,  and  have  a  projection  or  shoulder 
that  will  rest  against  the  collar,  as  represented  in  the 
drawing.  Figs.  7  and  10;  or  otherwise,  that  the  end 
of  the  shaft,  spindle,  or  axle,  farthest  from  the  bolts, 
should  rest  or  butt  against  some  firm  and  stationary 
•part  of  the  machine,  or  the.  frame  on  which  it  is  placed, 
•as  represented  in  tlie  drawing.  Fig.  8,  But  if  the  in- 
clined plane,  curve,  ,or  iiedge,  be  fixed  on  the  circura* 
ferenoe  of  the  shaft,  spindle^  pr  axle,  then  I  recommend 
that  the  shaft,  spindle,  or  axle^  should  run  in  the  two 
grooves  or  brasses  in  the  frame  of  ^  the  machine,  as  re- 
presented in  the  draM'ing  Tig.  9.  The  shaft,  spindle,  or 
axle,. on  which  the  inclined  plane,  curve,  or  wedge,  is 
fixed,  and  the  bolt,  with  the  cas9,  box,  or  groove,  in 
which  the  bolt  works,  being  placed  in  the  situation  before 
described,  a  rotary  or  vibrating  motion  is  given  to  the 
shaft,  spindle^  or  axle,  which  brings  the  inclined  plane^ 
curve,  or  wedge,  into  action  ;  and  as  the  motion  is  con- 
tinued, the  inclined  plane,  curve,  or  wedge,  by  pressing 
against  the  boIt>  or  the  roller  placed  thereon,  forces  the 
|)olt  along  its  case,  box,  or  groove.  In  order  to  force  the 
bolt  back,  I  make  use  of  a  springier  springs^  which  are 
affixed  in  the  manner  represented  in  the  drawing.  Figs. 
8,  9,  and  10,  or  in  any  other  manner  that  may  be  mor^ 
convenient ;  or  the  bolt  may  be  forced  back  by  a  lever 
$U)d  weight,  or  by  any  other  means.  The  bolt  and  shaft, 
.^pindle,  or  axle,  may  be  placed  in  a  perpendicular  or  in- 
clined position,  as  may  be  found  best  adapted  to  the  pur.* 
pose  to  which  th6  machine  is  applied.  But  if  the  shaft, 
^tndle,  or  axle,  be  placed  in  a«^^ perpendicular  or  inclined 
position,  I  recommend  that  a  pin,  pivot,  or  gudgeon, 
f  hould  project  from  Ihe  centre  <?f  the  lower  end  thereof, 
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9f  sucb  a  length  that  it  \fr  ill  rest  upon  the  case  or  box  ip 
which,  or  the  back  against  whichj  the  bolt  works,  or 
agaiist  some  other  part  pf  tht  machine,  so  a^  to  support 
the  weight  of  the  shaft,  spindle,  or  axle,  see  drawing, 
f  igs»  7  and  10.  I  use  one  or  both  ends,  or  any  other 
part,  of  9uqh  shafts,  spindles,  or  axles,  and  affix  one  or 
moi^e  inclined  planes,  curves,  or  wedges,  thereto ;  and  I 
H^ply  my  machines  to  the  purposes  of  cutting,  pressioify 
atatnping,  impressing,  and  squeezing,  of  metaisr^  honi^ 
tiN^^Hdeshell,  leather,  paper,  and  other  substances :  somi^ 
times  I  fix  the  inclined  plane,  curve,  or  wedge,  upo|i 
the  end  of  the  bolt,  and  place  a  roller  in,  and  projecting 
from,  tlie' ^b&^ft,  spindle,  or  axle.  I  also  sometimes  place 
H  lever,  center.^  at  one  end,  over  the  end  of  the  bolt, 
und  apply  the  inclined  plane,  curve,  or  wedge,  to  the 
extjremity  or  moveable  end. of  the  lever.  But  I  do  not 
$nd. either  of  these  methods  so  good  ajs  the  method  be-^ 
fore  descrihed. 

Explanation  of  Drawings. 

Fig.  1,  (Plate  V.)  Section  of  inclined  plane,  curve,  or 
wedge,  to  be  fixed  on  the  circumference  of  a  shafl,  spin* 
die,  or  axle,  to  which  a  continued  rotary  motion  is 
given. 

Fig.  2.  Section  of  inclined  plane,  curve,  or  wedge',  to 
be  fixed  on  the  end  of  a  shaft,  spindle,  or  axle,  to  which 
a  continued  rotary  motion  is  given. 

Fig.  3.    Section  of  double  inclined  plane,  curve^  W     ij 
wedge,  to  be  fixed  on  the  end  of  &  shaf^,  sprndle^  'djr  . 
axle,  to  which  an  alternate  advancing  and  returning  or 
vibratory  motion  is  given.  '*•-'.. 

Fig.  .4.   Section'  of  double  incTin(*d  plane,  cufve,  "ior 
wedge,  to  be  fixed  on  the  circumference  of  a  shafir,  'i^plii^  .  ^1 
die,  or  axle,  to  which  an  alternate  advanciris:  and  tt^ 
turoing  or  vibratory  m6tion Is  given,  -    a 
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Fig.  5.  Section  of  shaft,  spindle,  or  axle,  with  threis 
ihclined  planes,  curtefs,  or  wedgbs,*  affixed  td  the  cir-« 
eiimference  thereof.  _ 

Fig.  6.  End  of  shaft,  spindle,  6r  atle/  with  three  in- 
clined planes,  curves,  or  wedges,  affixed  thereto. 

Fig.  7.  Shaft,  spindle,  or  axle,  of  machine,  Fig.  10. 

Fig.  8.  Machine  in  which  the  shaft,  spindle,  or  axle, 
(with  an  inclined  plane,  curve,  or  wedge^  on  the  end 
tlidreof,)  add  the  boU,  are  placed  in  an  horizontal  position. 

Fig.  9.  Machine  iii  which  the  shaft,  spindle,  or  axl^ 
(with  ah  inclined  plane,  curve,  or  wedgfe,  on  the  circum* 
ference  thereof,)  is  placed,  in  a  horizontal  position,  and 
ihe  bolt  in  a  perpendicular  position. 

Fig.  10.  ^^achiire  in  which  the  shafts  spindle,  or  axle^' 
(with  a  double  inclined  plane,  dur^e,  or  wedge,  on  the 
end  theVeof,)  and  the  bolt,  are  placed  in  a  perpendicular 
]^6sition»  This  machine  is  intended  to  be  worked  by  n 
vibratory  motion,  but  it  may  ako  be  trorled  by  a  coDti->- 
inied  rotary  motioti. 

In  Figs.  7)  8,  d,'and  10^  A,  repriesents  the  frame  of 
the  machine.  B,  represents  the  shaft,  spindle,  or  axle; 
C,  the  bolt.  E,  the  inclined  plane^  curve,  or  wedge. 
]t*,  the  springs.  In  Fig.  8  there  aire  two  springs,  one  oni 
each  side,  affixed  to  the  frame  of  the  machine,  ixii  act# 
ing  upon  two  pins,  which  project  from  the  sides  o^  lh« 
^olt.  In  Fi^s.  §  tend  10  one  end  of  the  spring  rest^  against 
the  case  of  the  bolt,  and  the  Otheif  end  ag;ainst  a  notch  InL 
the  bolt  itself;  G,  the  case,  box,  or  groove,  in  which  tbi 
6bft  woilks,  a  part  of  which  is  cut  aii^ay,  to  ehablt  th^ 
dpririg  to  act.  H,  the '^handle  or-  wheel  to  which  thW 
power  is  applied.  I,  the  pin,  to  support  the  weight  of 
the  shaft,  spindle,  or  axle,  in  Fig.  tp*  K^  the  shoulder^ 
On  shaft,  spiildle,  or  axle,  which  rests  against  th^  colW 
ui  th^  frame  of  the  machine.  Fig.  10; 

Id  iritness  whereof^.  &c. 
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On  the  Rep7vduc]lion  of  Buds.  By  Thomas  Akdrew 
Ki^iGHT,  Esq,  F.  R.  S.  In  a  Letter  to  the  Bight  Hon^ 
Sk  Joseph  Bakks,  K.  B.  P.  B.  S. 

From    tlie   PiiiLosoPHicAL   Transactions  of   the 

Royal  Society*  • 

JLL  VERY  tree  in  the  ordinary  course  of  its  growth  ge- 
nerates, in  each  season,  tliose  buds  which  ex^pand  in  the 
succeeding  spring  ;  and  the  buds  thus  generated,  con- 
tain,  in  many  instances*  tlie  whole  of  the  leaves  wliicb 
appear  in  the  following  summer.  But  if  these  buds  be 
destroyed  during  the  winter,  or  early  part  of  the  spring, 
oriicr  buds,  in  many  species  of  trees,  are  generated, 
which  in  every  respect  perform  the  office  of  those  whicll 
previously  existed,  except  that  they  never  afibrd  fruit  or 
blosspms.  This  reproduction  of  buds  has  not  escaped  the. 
notice  of  natumlists ;  but  it  does  not  appear  to  have  been 
ascertained  by  them  from  which,  amongst  the  various 
substances  of  the  tree,  the  buds  derive  their  origin. 

Du  Hamel  conceived  that  reproduced  buds  sprang 
frotn  preorganized  germs :  but  the  existence  of  such 
germs  has  not,  in  any  instance,  been  proved,  and  it  is 
well  known  that  the  roots,  and  trunk,  and  branches,  of 
inany  species  of  tree^  will,  under  proper  management, 
afford  buds  from  every  part  of  their  surfaces  ;  and  there- 
fore, if  this  hypothesis  be  well  founded,  many  millions  of 
such  germs  must  be  annually  generated  in  every  lar-ge 
tree  ;  not  one  of  which,  in  the  ordinary  course  of  nature, 
ivill  come  into  action  :  and  as  Nature,  amidst  all  its  ex* 
uberance,  does  not  ai)Qund  in  useless  productions,  the 
opinions  of  this  illustrious  physiologist  are,  in  this  case, 
probably  erroneous.  I 
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Other  naturalists  have  supposed  the  buds,  when  re- 
prod  uced,    to  fcipring  from  the  plexus  of  vessels  whick 
coostitut^s  the  internal  bark  ;  and  this  opinion  is,  I  be^^- 
lieve,  much  entertained  by  modern  botanists:  it  never-, 
theless  appears  to  be  unfounded,  as  the  facts  I  shall  pro-r» 
ijeed  to  state  will  evince. 

If  the  fruit-stalks  of  the  sea  pale  fcambe  marituna)  be 
<;ut  off  near  the  ground  in  the  spring,  the  medullary  wib- 
staoce,  within  that  part  of  ttie  stalk  which  remains  at* 
tached  to  the  root,  decays ;  and  a  cup  is  thus  formed 
in  which  water  collects  in  the  succeeding  winter.  Tl>e 
sides  pf  this  cup  consist  of  a  woodj^  substance,  which  in 
its  texture  and  office,  and  mode  of  generation,  agrees 
perfectly  with  the  alburnum  of  trees  ;  and  I  conceive  \% 
to.be  93  perfect  allburnura  as  the  white  wood  of  the  oak  of 
elm :  and  from  the  interior  part  of  this  substance,  within 
the  cup,  I  have  frequently  observed  new  buds  to  be  ge- 
nerated in  the  ensuing  spring.  It  is  slifficiently  obvious, 
that  the  buds  in  this  case  do  not  spring  from  the  bark  ; 
but  it  is  not  equally  evident  that  they  miglit  not  hav« 
sprung  from  some  remains  of  tlie  medulla. 

In  the  autumn  of  1802  I  discovered  that  the   potatoe 
possessed  (i  similar  power  of  reproducing  its  bud.     Some 
plants  of  this  species  l^d  been  set,  rather  late  in  the  pre- 
ceding spring,  in  very  dry  ground,  where,  through  want 
of  moisture,  they  vegetated  very  feebly  ;  and  the  por- 
tions of  the  old  roots  remained  sound  and  entire  till  the 
•  succeeding  autumn,  x  Being  then  moistened  by  rain,  man^ 
small  tubei*s  were  generated  on  the  surface  made  l>y  tlie 
.  knife  in  dividing  the  roots  into  cuttings  ;  and  the  buds  of 
these,  in  many  instances,  eiongaied  into  runners,  which 
I  gave  existence  to  other  tubers,  some  of. which  I  bad  the 
pleasure  to  send  to  you. 
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I  have  in  a  foriner  paper  remarked,  that  the  potatoe 
consists  of  four  distinct  substances,  the  epidermis,  the. 
tfue  skin,  the  bark,  and  its  internal  substance,  which, 
from  its  mode  of  formation,   and  subsequent  oQice,  I 
bave  supposed  to  be  alburnous :  there  is  also  in  thie  young 
tubes  a  transparent   line  through  the  centre,  which  W 
probably  its  medulla.     The  buds  and  runners  sprang 
from  the  substance  which  I  conceive  to  be  the  alburnum 
of  the  root,  and  neither  from  the  central  part  of  it,  nov 
iirom  the  surface  in  pontact  with  the  bark,    It  must^  how- 
ever, be  admitted,  that  the  internal  substance  of  the  po- 
tatoe corresponds  more  nearly  with  our  ideas  of  a  medul- 
lary  than  of  an  alburnous  substance  ;  and  therefore  this, 
with  the  preceding  facts,  is  adduced  to  prove  only  tba^ 
the  reproduced  buds  of  these  plants  are  not  generated  by 
the  cortical  substance  of  the  root :  and  I  shall  proceed  to 
relate  some  e^cperiments  on  the  apple,  and  pear,  and 
plum-tree,  which  I  conceive  to  prove  that  the  repro- 
duced bud^  of  those  plants  do  not  spring  fron)  the  me^ 
dulla. 

Having  raised  from  seeds  a  very  considemble  number 
of  plants  of  each  of  these  species  in  1802,  I  partly  disen- 
gaged them  from  the  soil  in  the  autumn,  by  digging 
round  each  plant,  which  was  then  raised  about  two  inches 
above  its  former  level.  .  A  part  of  the  mould  wa»  then  re- 
inoved,  and  the  plants  were  cut  off  about  an  inch  below 
the  pqints  where  the  $eed-leavQs  formerly  grew ;  anc)  a 
portion  of  the  robt,  aboat  ^n  jpch  long,  without  any  bud 
ppon  it,  remained  exposed  to  the  air  and  light.  In  the 
.  beginning  of  Apfil  I  Qbserve4  maqy  $mall  elevated  points 
pn  the  bark  of  tliese  roots^  and,  removing  the  wl)ole  of 
^he  cortical  substance,  I  found  that  the  elevatiqns  were 
gp(;asioned  by  small  protuberances  on  \\\p  surfaces  of  tl}e 
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^burnuo).  As  the  spring  advanced,  many  minute  red 
points  ^•►ppeared  to  perforate  the  t>ark  :  these  soon  as^. 
sMmed  the  character  uf  buds,  and  produced  shoots  in 
every  respect  siipilar  to  those  which  would  have  sprung 
from  the  organized  buds  of  the  preceding  year,  Whe- 
ther the  buds  thus  reproduced  derived  any  portion  of 
their  component  parts  from  the  bark  or  not,  I  shall  not 
venture  to  decide ;  but  I  am  mujuh  disposed  to  believe 
that,  Hke  those  of  the  potatoe,  they  sprang  from  the  al<r 
"burnous  substance  solely. 

The  space,  however,  in  the  annual  root,  between  the 
medulla  and  the  bark  is  very  small ;  and  therefore  it  may 
be  contended  that  the  buds  in  these  instances  may  bava. 
originated  from  the  medulla.  I  therefore  thought  it  ne« 
cessary  to  repeat  similar  experiments  •n  the  roots  and 
trunks  of  old  trees,  and  by  these  the  buds  were  reproduced 
precisely  in  the  same  manner  as  the  annual  roots:  and 
therefore,  conceiving  myself  to  have  proved  in  a  former 
memoir  *,  that  the  substance  M'hich  has  been  called  thu 
medullary  process  does  not  originate  from  the  medulla,  I 
must  conclude,  that  reproduced  buds  do  not^pring  from 
that  substance. 

I  have  remarked  in  a  paper^  which  you  did  me  the 
honour  to  lay  before  the  Royal  Society  in  the  commence- 
ment of  the  present  year,  that  the  alburnous  tubes  at 
their  termination  upwards  invariably  join  the  central  ves- 
sels, and  that  tliese  vessels,  which  appear  to  derive  their 
prigin  froin  the  alburnous  tubes,  convey  nutriment,  and 
probably  give  existence,  to  new  buds  and  leaves.  It  is 
also  evident,  from  the  facility  with  which  the  rising 
$ap  is  transfeiTed  from  one  side  of  a  wounded  tree  to  the 
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other,  that  the  alburnoMS  tubes  possas  lateral,  as  wett- 
as  terminal,  orifices:  and  it  does  not  appear  iin>p*obablo 
that  tlie  lateral  as  well  as  the  termiYial  orifices  of  the  al- 
burnous  tubes  may  possess  the  power  to  generate  central 
vessels ;  which  vessels  evidently  feed,  if  they  do  not  give 
existence  to,  the  reproduced  buds  and  leaves.  And 
therefore,  as  the  preceding  experiments  mppear  ^  prove 
that  the  buds  neither  spring  from  the  medulla  nor  the 
bark,  I. am  much  inclined,  to  believe  that  they  are  gene- 
rated by  central  vessels  which  spring  from. the  lateral  ori-; 
fices  of  the  alburnous  tubes.  The  practicability  of  pro- 
pagating some  plants  from  their  leaves  may  seem  to 
itaud  ia>  opposition  to  tiiis  hypotb^is ;  but  the  central 
vessel  is  always  a  cofnponent  part  of  the  leaf,  and  from 
It  the  bud  and  young  plant  probably  originate. 
I  I  expected  ta  discover  in  seeds  a  similar  power  to  re- 
generate their  buds  J  for  the  cotylcdoas  of  these,  though 
dissimilar  in  organization,  execute  th^  ofBce  of  the  al* 
burnum,  and  contain  a. similar  reservoir  of  nutriment^ 
and  at  once  supply  the  place  of  the  alburnum  and  the 
leaf.  But  no^cxperimonts,  which  I  have  yet*  been  able 
to  make,  have  been  decisive,  owing  to  the  difficulty  of 
ascertaining  the  number  of  buds  previously  existing 
within  the  seed.  Few,  if  any,  seeds,  I  have  reason  to 
believe,  contain  less  than  three  buds,  one  only  of  which^ 
except  in  cases  of  accident,  germi nates  j  and  some  sec^fe 
nppear  to  contain  a  much  greater  number^  Tlie  seed 
of  the  peach  appears  to  be  provided  with  ti»i;  or  t\yelve 
leaves,  each  of  which  probably  covers  the  rudiment  of  a 
bud,  and  the  seeds,  like  the  buds  of  the  horse-chesnut, 
contain  all  the  leaves,  and  apparently  all  the  buds  of  the 
6nccccdin<r  year:  and  I  have  never  been  able  to  sa- 
tisfy   myself  that  all  the  buds  were  eradicated  wifliout 

havinsr 
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baving  destroyed  the  base  of  the  plumule,  in  which  the* 
power  of  reproducing  buds  probably  resides,  if  such 
power  exists. 

Nature  appears  to  have  denied  to  annual  and  biennial 
pl&ots  (at  tea}it  to  those  which*  hnve  been  the  subjects  of 
my  experiments)  the  power  which  it  has  given  to  peren-* 
nial  plants  to  reproduce  thefr  buds ;  but  nevectbeies^ 
yome  biennials  possess,  under  pecuUat  cii'cumstancef),  a 
very  singular  resource,  when  all  their  buds  have  l>een 
destroyed.  A  turnip,  bred  between  th6  English  and 
Swedish  variety,  from  which  I  had  cut  off  the  gi^eater  part 
of  its  frait-gtalks,  and  of  which  all  the  buds  had  been  de- 
stroyed, remained  some  weeks  in  an^  apparently  dormane 
state ;  after  which  the  firit  seed  in  each  pod  germinated ^^ 
and  bursting  the  seed-vessel,  seemed  to  execute  thfe  of* 
fiee  iyf  a  bud  and  leaves  to  the  parent  plant,  during  th^ 
sbort  remaining  term  of  its  existence,  'when  its  preterna- 
tural foliage  perished  with  it»  Whether  this  property  be 
possessed  by  other  biennial  plants  in  common  with  the:: 
turnip  or  not,  t  am  not  at  present  in^  possession  of  fact's^ 
to  decide,  not  having  made  precisely  tlie  isame  experi- 
meRt  on  any  olher  plant. 

I  will  take  this  opportunity  to  correct  an  inference^ 
that  !  have  drawn  in  a  formei'  paper*,  \Vhich  the  factis^ 
(though  quite  correctly  stated)  do  not,  on  subseqttent  re- 
petition of  the  experiment^  appear  to  justify.  I  bave; 
stated,  that  when  a  perpendicular  shoot  of  the  vine  was^ 
inverted  to  a  depending  position,  and  a  portion  of  its^ 
bark  between  two  circular  incisions  round  the  stem  rg- 
moved,  much  more  new  wood  was  generated  on  thelQwer> 
lip  of  the  wound  become  uppermost  by  the  inverted   po- 

*  Phil.Xran?.  of  1803.  , 
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sitioii  of  the  branch,  than  on  the  opposite  lip,  wkieb 
Would  n^t  have  happened  had  the  branch  continued  ta 
grow  erect ;  and  I  have  infeiTed  that  this  effect  was  prcM^ 
duced  by  sap  which  had  desc^ndfed  by  gravitation  firom 
the  leaves  above;  But  the  branch  was,-  as  I  have  thets' 
stated,  employed  as  a  layer,  and  the  matter  which  w«ulcl 
have  accumulated  on  the  opposite  lip  of  the  wound  bad 
been  employed  in  the  formation  of  roots,  a  circun^tance 
^hich  at  that  time  escaped  my  attention.  The  efifects  of 
gravitation  on  the  motion  of  the  descending  sap^  and 
eonseqitenl  growth  of  plants^  are^  I  am  well  satisfiiedy'. 
from  a  great  variety  of  expeif'iments,*  yery  great ;  but  it 
will  be  very  difficult  to  discover  any  method  by  whicb 
the  extent  of  its  o|^ratidn  can  be  accurately  ascertaJDedjr 
For  the  vessels  which  convey  and  impel  *  the  true  sip^ 
or  fluid  from  which  the  new,  wood  appears  to  be  gene*' 
rated,  pass  immediately  from  the  leaf-stalk  tbwards'^thi^ 
root ;  and  tliough  the  motion  of  this  fluid  may  be  im- 
peded by  gravitation,  and  it  be  even  again  returned  mta 
the  leafy  no  portion  of  it,-  unless  it  had  been  ex^ya^^ 
sated,  could  have  descended  to  the  part  from,  which  tte 
bark  was  taken  off  in  the  experiment  I  have  described.*. 
I  am  i^ot  sensible  that  in  tlie  difierent  papers  which  I 
have  had  the  h<niotir  to. address  to  you,  I  have  drawn  any 
(ytlier  inference  which  the  fa<;ts,  on  repetition  of  the  ex« 
poriiA(ints^  tfo  not  appear  capable  of  supporttngv 

*  PhiK  Trani.  of  1804. 
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Description  of  a  Property  of  Caoutchouc,  or  Indian  Ruhr-' 
ber ;  with  imne  Reflections  on  the  Cause  of  the  Elasticity 
of  this  Substa7U'e.     liy  Mr.  John  Gough. 

From  the  Memoirs  of  the  Literary  and  Philosophical 

Society  of  Manchester. 

i  HE  substance  called  Caoutchouc^  or  Indian  Rubber, 
possesses  a  singular  property,  which,  I  believe,  has  ne- 
ver been  taken  notice  of  in  print,  at  least  by  any  English 
writer;  the  present  letter  contains  my  experiments  and 
reflections  on  the  subject ;  ^and  should  they  appear  to  de- 
serve the  attention  of  your  philosophical  friends,  lam 
certain  you  will  take  the  trouble  of  communicating  the 
paper  to  the  Literary  and  Philosophical  Society  of  Man- 
Chester. 

The  property  I  am  about  to  describe  depends  on  the 
temperature  of  the  Caoutchouc  which  is  used  in  the  ex- 
periment; for  heat  increases  the  pliancy  of  the  sub- 
stance, and  cold,  on  the  contrary,  renders  it  more  rigid  ; 
so  that  when  a  slip  of  this  resin  has  been  sufficiently 
warmed,  it  may  be  extended  to  more  than  twice  its  na- 
tural length,  by  a  moderate  force  applied  to  its  extremi- 
ties, after  which  it  will  recover  it^  original  dimensions  in 
a  moment,  provided  one  of  the  ends  of  it  be  let  go'  as 
spoil  as  it  has  been  stretched.  This  disposition  of  the 
substance  may  be  produced  by  a  degree  of  temperature 
less  than  the  heat  of  the  blood  ;  it  is  therefore  necessary 
to  preparer  slip  of  it,  by  steeping  it  for  a  few  minutes 
in  warm  water,  or  by  holding  it  somewhat  longer  in  the 
fist;  either  of  theSe  precautions  Inakes  the  resin  pliant, 
and  fits  it  for  the  experiment,  which  is  performed  in  the 
following  manner. 

Vol.  YIIL~S£C0ND  Sikiss.  P  I  made 
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I  madte  a  piece  of  Caoutcbouc  a  little  heavier  than  an. 

equal  bulk  of  \Tater,  the  temperature  of  \irbich  was  45 

degrees :  the  vessel  containiog  the  resin  and  water  was 

then  placed  on  tlie  fire;  and  when' the  contents  of  i( 

were  heated  to  130  degrees,  the  Caoutchouc  floated  oa 

tthe  sqjrfjEipe. 

Experiment  I. 

Hold  one  end  of  the  slip,  thus  prepared,  between  the 
thumb  and  fore-finger  of  each  hand ;  bring  the  inid-> 
die  of  the  piece  into  slight  contact  with  the  edges  of  the 
lips  ;  taking  care  to  keep  it  straight^^t  the  time,  but  not 
to  stretch  it  much  beyond  its  natural  length  :  after  taking 
these  preparatory  steps,  extend  the  slip  suddenly ;  and 
you  will  immediately  perceive  a  sensation  oTf  warmth,  iji 
that  part  of  the  mouth  which  touches  it,  arising  from  aa 
augmentation  of  temperature  in  the  Caoutchouc  ;  for  this 
resin  evidently  grows  warmer  the  fartlier  it  is  extended^ 
^nd  the  edges  of  the  lips  possess  a  high  degree  of  sensi- 
bility, which  enables  them  to  discover  these  chajnges  with 
greater  facility  than  other  parts  of*  the  body.     The  in-r 

'  ^crease  of  temperature,  which  is  perceived  upon  extend* 
ing  a  piece  of  Caoutchouc,  uaay  be  destroyed  in,  an  in- 
stant, by  permitting  the  slip  to  contract  again,  which  it 
will  do  c|uickly,  by  virtue  of  its  own  spring,  as  oft  as 

^  the  stretching  forc^  ceases  to  act^  as  soon  as  it  has  been 
fully  exerted,  Perhaps  it  will  be  said,  that  the  preceding 
experiment  is  conducted  in  a  negligent  manner;  that  a 
person,  who  wishes  for  accuracy,  will  not  trust  his  own 
sense  of  feeling  id  inquiries  of  this  description,  but  will 
jpontrive  to  employ  a  thermonieter  in  the  business.  Should 
the  objection  be  started,  tlic  answer  to  it  is  olTvious ;  for 
the  experiment  in  its  present  state  demonstrates  the  reality 
pf  a  singular  fact ;  by  convincing  that  sense,  which  is  the 
phly  direct  judge  in  the  c^e,  thfit  th§  tejflperature  of  a, 

piece 
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piece  of  Caoutchouc  may  be  changed,  by  compelling  it 
to  cliange  its  dimensLons,  Tl>e  use  of  a  thermometer  de- 
termines the  relative  magnitudes  pf  these  variations^  by 
referring  the  question  of  temperature  to  the  eye  ;  expe- 
riments of  this  sort  are  therefore  of  a  mathematical  tia- 
ture,  and  afford  a  kind  of  knowledge  with  which  we  have 
nothing  to  do*'at  present ;  for  we  are  not  inquiring  after 
proportions,  but  endeavouring  to  establish  the  certainty 
of  a  fact,  which  may  assist  in  discovering  the  reason,  of 
the  uncommon  elasticity  observable  ir>  Caoutchouc.  My 
essay  or  letter  appears  to  be  running  into  a  long  digres- 
sion ;  the  subject  must  therefore  be  resumed,  and  it  will 
not  be  improper  to  premise  the  following  simple  experi- 
ment in  the  present  state  of  the  inquiry  ;  because  it  seems 
capable  of  affording  no  inconsiderable  degree  of  insight 
into  the  plan  which  nature  pursues  in  producing  the 
phenomenon  in  question. 

Experiment  IL 

If  one  end  of  a  slip  of  Caoutchouc  be  fastened  to  a  rod 
of  metal  or  woo^,  and  a  weight  be  fixed  to  the  oth^r  ex* 
tremity,  in  order  to  keep  it  in  a  vertical  position^  the 
thong  will  be  found  to  become  shorter  with  heat  and 
longer  with  cold.  The  processes  of  heating,  cooling, 
and  measuring  bodies  are  so  well  knpwn,  that  I  need  not 
enter  into  the  minuter  parts  of  the  experiment  5  it  will  be 
proper  however  to  add,  that  an  increase  of  temperature 
diminishes  the  specific  gravity  of  the  Indian  Rubber,  and 
a  loss  of  heat  occasions  a. contrary  effect  in  it,  as  I  have 
proved  experimentally.  The  knowledge  of  the  latter 
jfact  leads  me  to  conclude^  apparently  on  reasonable 
grounds^  that  the  pores  or  interstices  of  Caoutchouc  are 
enlarged  by  heat,  and  diminished  by  cold  ;  consequently 
when  a  ^p  pf  this  ^ub^^uce,  which  remains  extended  by 
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a  weight,  or  the  application  of  force,  happens  to  con- 
tract from  an  accession  of  temperature,  the  capacity  of 
its  pores,  t.-iken  separately  or  collectively,  is  augmented 
by  the  change  that  takes  place  in  the  figure  of  the  thong. 
Now,  if  the  existence  of  caloric  be  admitted,  it  will  fol- 
low, from  the  preceding  arguments,  that  the  phenomenon 
lander  consideration  is  occasioned  by  the  alternate  ab- 
sorption and  emission  of  the  calorific  fluid,  in  the  same 
manner  that  ropes,  the  blades  of  Fuci,  as  well  as  many 
inorfe  bodies,  are  obliged  to  contract  and  extend  them- 
selves, by  the  alternate  absorption  and  emission  of  water. 
You  will  perceive,  by  thetenour  of  the  foregoing  obser- 
vations, that  my  theory  of  this  case  of  elasticity  is  per- 
fectly mechanical ;  in  fact,  the  explanation  of  it  depend^ 
jRpon  the  mutual  attraction  of  caloric  aud  Caoutchouc  ; 
the  former  of  which  penetrates  the  latter,  and  pervades 
every  part  of  it  with  the  greatest  ease  and  expedition  i 
by  which  the  resin  is  compelled  to  accommodate  its  pores 
to  that  portion  of  the  calorific  fluid  which  is  due  to  its 
whole  mass,  at  any  particular  degree  of  temperature.  In 
order  to  apply  the  last  remark  to  the  phenomenon  under 
consideration  I  may  observe^  that  if  a  force  be  exerted 
on  a  piece  of  Caoutchouc  to  alter  the  dimensions  of  its 
pores,  the  mutual  attraction  mentioned  above  will  resist 
the  effort.  But  the  ease  with  which  this  substance  may 
be  made  to  change  its  figure,  and  the  retractile  power 
which  it  possesses  on  these  occasions,  shew  that  its  con- 
stituent particles  move  freely  amongst  themselves :  but 
where  there  is  motion  there  is  void  space  ;  consequently 
Caoutchouc  abounds  with  innumerable  pores  or  inter- 
stices, the  magnitudes  of  which  are  variable,,  because 
the  specific  gravity  of  the  resin  becomes  less  with  heat 
and  greater  with  cold.  Now  if  the  dimensions  of  the 
pores  in  a  piece  of  Caoutchouc  can  be  lessened,  without 

taking 


*     Caoutchouc  or  Indian  Rubber.  lOt 

taking  away  part  of  the  matter  of  heat  which  it  contain* 
at  the  time,  this  new  arrangement  in  the  internal  struc- 
ture of  the  slip  will  lessen  its  capacity  for  the  matter  of 
heat,  and  consequently  augment  its  temperature.  But  the 
warmth  of  such  a  slip  is  increased  by  stretchmg  it,  ac- 
cording to  the  first  experiment ;  tTie  pores  of  it  are  there- 
fore diminished,  and  the  effort  which  it  exerts  at  tho 
time  arises  from  the  ttiutual  attraction  of  the  Caoutchouc 
and  caloric ;  which  attraction  causes  an  endeavour  to 
enlarge  the  interstices  of  the  former  for  the  reception  of 
the  latter;  hence  it  happens,  that  the  thong  contracts 
longitudinally,  according  to  the  second  experiment,  an4 
the  redundant  caloric  is  absorbed  in  the  course  of  this 
operation,  which  again  reduces  the  temperature.  The 
preceding  explanation  agrees  very  well  with  the  pheno- 
menon, as  it  is  stated  in  the  beginning  of  tliis  letter ;  and 
the  theory  receives .  additional  confirmation  from  the  fol- 
lowing facts. 

Experiment  III. 

If  a  thonsT  of  Caoutchouc  be  stretched  in  water  warmer 
than  itself,  it  retains  its  elasticity  unimpaired ;  on  the 
contrary,  if  the  experiment  be  made  in  water  colder 
than  itself  it  loses  part  of  its  retractile  powei;,  being  un- 
able to  recover  its  former  figure ;  but  let  the  thong  be 
placed  in  hot  water,  while  it  remains  extended  for  want 
of  spring,  and  the  heat  will  immediately  make  it  contract 
•  briskly.  The  foregoing  circumstances  may  be  considered 
as  proving,  that  the  elasticity  of  Caoutchouc  is  not  a  con- 
stitutional qualitj'^  of  the  substance,  but  a  contingent  ef- 
fect arising  from  the  loss  of  equilibrium  between  the  por- 
tion of  caloric,  which  the  resin  happens  to  contain,  at 
any  moment,  and  its  capacity  to  receive  that  fluid  at  the 
isame  instant.    The  objqct  of  the  present  leher  is  to  de-- 

monstrate. 
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monstrate,  that  the  faculty  of  this  body  to  absorb  tl\r 
calorific  principle  may  be  lessened  by  forcibly  diminish-* 
ing  the  magnitudes  of  its  pores,  and  this  essential  point 
of  the  theory  may  be  confirmed  by  experiment ;  for  the 
specific  gravity  of  a  slip  of  Caoutchouc  is  increased  by 
keeping  it  extended  while  it  is  weighed  in  water. 


Obs€)xati6ns  on  Mr.  Hawkins's  Patent  for  ImpraoemenU 
vn  Musical  Iitstruments.     Comviunicated  by  the  InveUr- 

tor  ;  in  a  Letter  to  tJic  Editors, 

m 

Gentlemen,  ^ 

xVs  you  have  thought  propei'  to  intrbduce  in  your  last 
number  the  specification  of  the  patent  obtained  by  my 
father  when  I  was  in  America,  for  my  improvements  on 
musical  instruments,  &c.  T  must  ask  permission  to  state^ 
through  the  medium  of  your  useful  work,  what  parts  of 
the  described  improvements  are  at  present  ready  for  pub- 
lic inspection,,  in  order  that  your  readers  may  not^be 
disappointed  in  supposing  tlie  whole  of  them  are  already 
completed. 

The  inelegant  appearance  of  the  common  grand  piaoo^ 

forte  has  become  totei*able  only  in  consequence  of  the 

delightful  music  it  produces  ;  a  more  uniform  and  baHjd* 

some  shape,  as  welt  as  a  more  portable  and  convenient 

.  size,  ha»  long  beeji  wished.     It  has  also  been  a  source^.of 

~^reat  compiuint,  that  piano  fortes  of  the  common  con-  ^ 

.-  struction  are  put  out  of  ttine  by  every  change  in  the  at-* 

..mospbere. 

To  remedy  these,  and  several  other  defects,  I  bara 

combined  the  first^  third,  fifths  eighth,  tenth,  and  eleventh 

'  i^iclesi  of  tue  specification,  and  constructed  grand  .pianor 

forte»^ 
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fortes  on  which  tl)c  wcatlror  will  not  liavo  anv  elFect  to 
.put  them  out  of  tune,  whicli  are  of  a  iinifonu  and  ele- 
gant shape,  and  occupy  less  than  oiic-fourth  of  the  roocn 
taken  up  by  the  common  kind. 

The  spiral  elastic  wire-strings  described  in  the  first  ar. 
tide  ai*e  the  means  of  contracting  the  size  of  t!i«  instru- 
ment ;  a  spiral  string,  extending  but  three  feet  in  length, 
producing  the  same  bass  tone  as  a  straight  one  six  fcoSt 
long ;  the  great  obstacle  to  making  piano  fortes  in  a 
small  space,  hitherto  having  been  the  pbligation  of  usina; 
Jong  strings  to  produce  the  bass. 

Many  persons  on  first  seeing  these  spiral  bass  strings 
imagine  they  will  easily  be  pulled  straight ;  but  that  tliis 
cannot  take  place  may  be  known,  when  it  is  considered, 
that  being  in  themselves  springs,  they  possess  a  constant 
tendency  to  contraction  ;  so  that  the  exertion  to  recover 
their  original  compass  continually  counteracts  the  forco 
by  which  they  are  extended. 

The  position  of  the  strings,  as  in  article  the  tliird,  can 
be  adopted  only  where  the  bass  are  spiral,  since  all  otheri 
require  great  length  for  the  bass  ;  and  if  long  strings  are 
osed  perpendicularly,  they  must  of  necessity  extend  front 
about  the  height  of  the  finger-keys,  towards  the  cieling^ 
MS  in  the  common  upright  instruments,  which  aie  by  uq 
jneans  portable. 

The  tuning  apparatus  and  metal  frame,  described  in: 
the  fifth  article,  prevent  the  effects  of  the  atmosphere  on 
the  instrument.  When  strings  are  stretched  on  a  fran^e 
of  wood,  as  in  the  usual  way,  and  tuned  by  pins  driven 
into  the  wood,  it  is  not  posgibJc  but  their  tension  must  bo 
altered  by  every  variation  of  the  atmosphere  j  for  should 
,  the  instrument  be  tuned  when  the  weather  is  cold,  a>iuc- 
ceeding  warm  air  will  immediately  expand  the  strings^ 
aod  thereby  lessen  their  tensiop ;  and  if  it  be  tben  tuned 
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again,  the  opposite  effect  will  take  place  on  the  return 
of  cold  ;  for  it  is  a  known  law  of  nature,  that  metals  arc 
expanded  by  heat  and  contracted  by  cold.  It  is  alsa 
well  known,  that  moisture  causes  wood  to  swell,  and  dry- 
ness makes  it  shrink ;  so  that  if  an  instrument  of  the 
common  construction  be  tuned  when  the  air  is  cold  and 
moist,  a  double  loss  of  tension  will  be  the  consequence 
lof  a  change  to  warm  and  dry,  and  vice  versa.  AJl  these 
inconveniences  are  prevented  by  my  metal  frames  ;  for 
if  the  heat  expand,  or  cold  contract  the  strings,  the  frame 
Ml  which  they  are  stretched  will  be  expanded  or  con- 
tracted in  like  manner,  and  consequently  a  uniform  ten- 
sion always  kept  up  :  experience  fully  confirms  this  fact. 

By  exposing  the  sound-board  on  both  sides,  as  in  the 
eighth  article,  greater  fulness  and  clearness  of  tone  is 
obtained. 

It  IS  customary  in  grdnd  piano  fortes,  to  more  the 
whole  of  the  finger-keys  and  hammers,  so  as  occasicmally 
lo  strike  only  one  of  the  three  strings  of  each  note,  in 
order  to  produce  very  soft  tones.  One  bad  consequence 
of  this  is,  that  the  force  of  the  hammer  being  expended 
on  that  string,  it  must  of  necessity  give  way  ;  and  it  ii 
not  uncomrnon,  from  tl^s  circumstance,  ifor  an  kistnr* 
ment  to  be  rencjered  Entirely  discordant  in  a  few  minutes 
after  it  has  been  tuned.  I  have  obtaiiied  a  much  migre 
delightful  softness  without  any  risk  of  hurting -^the  tune 
of  the  instrument,  by  interposing  pieces  of  soft  leather 
between  the  hammers  and  strings,  as  described  in  article 
the  tenth  ;  these  pieces  of  leather  are  also  cut  like  a 
wedge,  so  that  the  effect  of  a  swell  is  produced  by  gnt- 
dually  pasring  the  leather  frc^m  the  thick  to  the  thin  part. 

By  turniog  the  finger-keys  on  pivots,  as  in  article  'the 
eleventh^  much  room  is  gained  when  the  instrument  is  not 
in  use. 

-         Thesft 


for  Improvements  en  Musical  Instmmints.        i  1 3 

^hese  iniprovemenU  constitute  my  grand  piano  for^  ; 
but  I  have  also  adapled  the  most  essential  parts  of  toem 

« 

to  the  common  square  piano,  wliich  I  am  enabled  to  stU 
at  about  the  usual  prices. 

The  above  are  all  the  parts  of  thie!  patent  as  yet  com* 
pleted  in  this  country  ;  but  I  shall  shortly  bring  the  se- 
cond, fourth,  eighth,  ninth,  and  eleventh  articles  beibfiS 
the  public  in  a  new  musical  instrument,  which  I  call  the 
ClavioUy  from  its  being  played  on  with  finger-^kejrs,  and 
comprehending  all  instruments  of  the  vio)  kind,  from  thtt 
violin  to  the  double  bass«  I  completed,  and  publicly  ex- 
hibited, a  claviole,  about  four  years  since  in  America,  uo*  . 
der  the  patent  which  I  procured  there,  at  the  same  timci 
thi^  was  takeu  out  by  my  father.  But  an  instrument  on 
similar  principles  was  announced  a  few  months  since  id 
France,  by  the  name  of  the  Orchestriw^  as  a  new  dis- 
covery ;  whether  or  no  that  was  taken  from  ihine.  is  per-a 
haps  not  easy  to  determine^  The  one  I  exhibited  wa» 
considered,  by  the  first  musicians,  equal  in  poweir  to  fif- 
teen violins,  tenors,  and  bosses,  and  was  at  the  same 
time  capable  of  being  played  soft  enough  for  aii  accom- 
paniment to  the  most  delicate  lady's  voice,  by  the  toiicd , 
of  the  finjijer  alone. 

By  renderii^g  the  gut-strings  of  the  claviolci  water- 
ptDof,  as  in  article  second,  the  d'^.aipness  of  the  at^ 
mbsphere  will  hav^  but  little  effect  upon  them  ;  but  hy 
being  stretched  with  springs  (article  four)  they  wilf  keep 
in  tune  many  months,  perhaps  years.  1  stretched  forty*' 
five  gut  strings j  of  various  sizes  and  lengths;,  and  tun€|d 
them  ivith  a  spring  to  each,  and  thciy  remained  in  goodT 
tune  during  five  months  without  one  breaking,  Or-  b^ng[ 
likdy  to  breakr 

The  claViole  has  b^etl  among  tfael  (}ai9i4^ata  of  musical 
meehatiiciang  for  a  length  of  timei  t}Mi  ^neipal  thing 
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tifiilited  was,  an  equivalent  to  the  .common  vioHn*bbw^ 
'littt  possessing  the  power  of  rotation.    Horse-bair  only 
vks  admissible,  as  being  the  best  known  substance  ta 
draw  tone  from  a  gut-string.    A  circular  motion  appeal- 
^  tiie  best  calculated  to  produce  a  continued  sounds 
llut  bow  to  apply  horse-hair  to  a  wheel,  and  still  tor 
iwttenre  all  the  ehsticity  of  the  violiu'-bow,   has  been' 
oAton'soagbt  without  success.    I  was^  however,  fortunate 
enougbi  ten^  years  since,  to*  contrive  the  method  described 
in  article  nine,  and^  then  made  a  circular  bow,  whrch 
'   possessed  alt  die  smoothness  and  elasticity  of  the  violin- 
liow.    Thti»^I  attaehed  to*ai  violin  ;  and  by  giving  it  mo- 
.lion  drew  Aor  finest  tones  of  wlmh  the  violin  was  capable, 
9loA  which  were eontinued  during  pleasure ;  for  although 
l9ie  lifnerrsudbcsf'ef  the  hair  is  polygonic  and  not  circular 
ytt  the  angles  are  so  very  obtuse  that  the  finest  ear  can- 
net  discover  their  passage  over  the  strings.. 

The  eighth  and  eleventh  articles  give  me  the  same  ad« 
v&ntagc^  in  the  clavicle  as  in'tbe  piano  forte. 

So  soon  as  the  manufacture  of  the  clavicle  is  establish*^ 
^i  I  sludl  turn  my  attention  to  the  sixth,  seventh,  and 
twelifth  articles;  and  also  the  ramifications  of  the  artiplos 
•ne,  twQ,.  and  four,  unless  I  should  previously 'dispose  cff* 
these  branches  of  the  patent  to  persons  in  the  respective 
lines  of  business,  which  I*  am  willing  to  do  on  libctaL 
ternos. 

J  The  application  of  spiral  springs  to  saddles  and  istir- 
^jmp;-stE|i(>s'  was  brpught  forward  with  great  success  in^ 
/  Aiiierica,  immec^ately  pn  taking  out  the  patent.  Great 
iitimbers  of  saddles  were  made,  and*  purchased  with  avi« 
!^^9  by  the  first  horsemen,  who  recommended  them  to 
jtheir  friends  with  the  highest  encomiums,  a»  giving  per- 
fect ease  to   the  rider  even  on  the  roughest  trotting 
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.Tbe  spk al  springs,  applied  to  the  suspending  of  nding-*  . 
carriages,  were  also  nsed,  and  highly  approveJ;  tbet^ 
expense  is  trifling  compared  with  tbe  common  cot^ch^ 
springs,  and  any  requisite  degree  of  strength  and  elas« 
Hticity  can  be  given  by  increasing  tbe  number  and  length. 

There  are  other  modifications  of  the  principles  of  this 
patent  which  t  intend  .to  bring  forward  as  soon  as  pos* 
sjble^  of  which  the  public  will  be  duly  iuformed, 

I  am>  Oentlemen, 

Yours^  &c 

JOHN  ISAAC  BAWKINS. 

N(9.  4y  JMbj  Tetnce,  Dec.  ao*  iso5. 


Of  the  Influence  of  Manganese  mi  the  Productim  qflrm  ^ 
'  a  large  Scale.  Bif  M.  SnrsNKSL,  Junior.  Translated 
from  the  German  by  M,  Daubuissok. 

From  the  Jourxac  D£s  Minis. 

.i\.MONG  the  great  number  of  writings  which  we  btrt 
jipeo  iron,  several  of  which  are  extremely  raluable,  tiMto 
is  as  yet  Aot  one  which  treats  fully  of  the  influenccf^  of 
manganese  upon  the  production  of  iron  and  of  steel  on  .^ 
large  scale.     The  authors  who  have  written  npoR^  thti 
working  of  iron  were  either  mere  thcoritts,  too  littleaoti.* 
quainted  with  the  manner  in  which  iron  is.prodoced  in 
founderies  and  forges^  or  else  able  practitioners,  but  who 
have  treated  only  of  some  particular  objects,  and*  €on« 
fined  tfapmsftlyes  too  much  to  local  circumstances. 
.  The  first  have  presented  tbe  public  with  cbemical  :ana« 
lyses  and  reasonings  upon  the  constituent  principles  of 
iron,  and  to  them  we  are  indebted  for  the  sound  theory 
'^hich  we  9t>  pi(esent4)Qsie#  res|)ecting  iron  in  genend)  n. 

0,2  theory 
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theory  which  bears  a  just  proportion  to  the  actual  state 
bt  chemical  knowledge.     The  practical  authors,  by  their  ; 
instructions  and  their  own  labours^  have  brought  certaiii 
,   parts  of  the  forging  art  to  a  degree  of  perfection  which, 
to  judge  from  appearance,  leaves  little  more  to  be  de-  ' 
sired. 

Neither  of  theta,  however,  appear  to  have  paid  suf- * 
ficient  attention  (at  least  in  what  concerns  the  practice  of  • 
the  production  and  refining  of  iron)  to  the  difference  be- 
^  tween  the  two  principal  \mA^  of  past  iron,  the  white-r 
ra^iatpd  pro<}uced  frpin  the  pi^mganesiferous  ores,  and. 
the  grey-granvlated  obtained  from  the  other  ores. 

Having  had  occasion  to  make  some  observations  oh  tb^ 
fsub^ect,  Ihope  they  will  be  farourably  received  by  pro* . 
f(^sional  persons. 

^he  cas^iron  produced  from  ores  which  contain  ofian^ 
ganese,  differs  essentially  from  that  which  is  obt^in^d 
from  such  as  contain  none.  The  nature  of  these  two  spct» 
cies  of  cast  m^tai,  and  the  ff^rther  working  of  them,  re- 
quire that  attention  should  be  paid  to  this  difference* 
The  authors* who  have  not  paid  sufficient  iattenticin  tb  this^ 
circumstance,  and  who  have  contented  themselves  with 
distinguishing  the  harsh  and  brittle  cast  metal  from  that 
which  was  less  so,  have  taken  the  denomination  of  ^rey 
cast  metal  for  syHonimous  with  smooth  or  good  (gaar 
Germ.)  9ast  metal,  and  that  oi  whiti  for  harsh y  bad 
(GrelL  GernjO  c^t  metal.  I  conceive  it  more  proper  tQ) 
eaiploy  the  words  smooOi  and  harsh  (gaar  and  grdlj  in 
their  original  signification,  The  epithet  of  tt^AiVef  will 
designate  the  cast  metal  proceeding  from  the  manga?^ 
ncfisiferous  minerals ;  the  Qther  will  b^  pallpd  grei/  ca^ 
pietd. 

The  n^AiV^-radiated  is  distinguished  as  easily  from  the' 
^n^ 'granulated  as  one  metaJN^can  l^e  frooi  another;  it' 
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ir411  therefore  be  easy  to  recognize  them  without  knowingf' 
the  manner  in  which  they  have  been  produced. 

All  t!ie  iron  ores  whfch  contain  manganese  yield  whit^ 
fast  metal^  in  ^vhatever  manner  their  fusion  is  performed^  ' 
The  number  of  these  ores  is  small :  I  am  acquainted  with  * 
but  two  species,  vit.  the  spathic  iron  orc^  and  this  brottm 
iron  ore.     (Mineralog.  de  Wei  ner,  torn.  11.  p.  257.)    Tbejr 
always   contain    (at  least  the  first    doei)    manganese ; 
whereas  this  substance  is  found   only  rarely  and   acci* 
dentally  in  the  other  iron  ores.     The  more  there  is  put 
of  ^manganesiferous  ores  into  the  eompositix^n  of  a  castl- 
ing, t|^  more  manganese  combines  in  cgnsequence  with' 
the  cast  metal,  and  the  more  this  possesses  the  propertiiai 
>vhich  characterise  the  white  cast. 

In  the  forges  where  manganesiferous  ores  are  not 
melted,  it  is  impossible  to  produpe  a  similar  cast  metal ;, 
that  is  to  say,  a  cast  metal  possessing  all  the  properties 
which  characterise  it,  and  which  we  shall  detail  in  the 
sequel.,  Hence,  and  even  without  chemical  analysis 
being  required,  we  may  conclude,  that  during  the  fusion 
jof  the  ores  the  manganese  is  reduped  at  the  same  time 
with  the  iron,  and  ^at  it  is  combined  with  it  in  the  cast 
iBetal. 

The  two  species  of  cast  metal,  the  white  and  the  grey^ 
pass  frequency  into  one  another  by  insensible  gradations; 
;and  thtfn  we  cannot  distinguish  the  6rst,  unless  when  we 
i/tiow  tliat  manganese  existed  in  sufficient  quantity  in  the 
ores  that  w6re  fused.  A  fourth  part  of  spathic  iron  ore, 
added  to  ores  which  contain  nomaiiganes'Syis  sufficient  to 
render  the  casi:  i^etal  such  ^  m^y  be  ranked  among  thf^ 
^ite  sort. 

It  is  not  indeed  altogether  impossible  to  produce 
IB  the  foufideriai,  with  manganeiiferous  ores,,  a  cast  me-' 
ffiy  th^  aspect  qf  >ybiph  approaches  to  that  of  the  grey 

species ; 
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soecies  ;  that  is  to  say,  it  shall  \^t  of  a  deep  grey  colomv. 
jand  granulated  (only  of  a  fine  grain) ;  but  this  caimat 
l^pen  unless  when  only  soove  of  the  ores  that  are  f«ied 
.are  manganesiferous,  and  when,  besides,  an  exceai  of 
charcoal  in  proportion  to  the  ore  is  put  into  the  charges. 
But  if  only  spathic  ores  and  black  hsoialites  (which  is 
Jkupwn  to  be  manganesiferous)  afe  fused,  it  is  then  abso^ 
lutely  impossible,  whatever  excess  of  charcoal  may  be 
employed,  to  obtain  a  cast  metal  of  a  deep  grey.  la  thf^ 
furnaces  ^bich  are  called  Blauoefen  (used  in  Styria)  a 
casjt  ipetaj  of  a  grey  colour  can  never  be  obtained  as  sooii 
^a^  only  the  half  of  the  ores  is  manganesiferous, 

.  Jn  an  dement^ry  treatise  on  the  ^(Stallmrgictd  trea4> 
pient  of  iron,  it  would  be  necessary  to  make  two  secK 

^  tiojts ;  since  the  production  and  the  refining  of.  the  two 
species  of  cast  metal  of  which  we  speak  require  processes- 

.  totally  different  from  each  other.    The  manipuIatiGns . 
i^at  are  to  be  practised  upon  ores  containing  manganesa. 
differ  widely  froip  .those  tp  be  Hsed  in  treating  such  as  4o. 
Xipt  contain  any. 
.  As  the  pure  manganese  ore  is  rarely  to  be  met  wiUi  m 

'nature,  anc^,  as  when  furnaces  are  erected,  it  is  generally^ 
5lone  in  sjtMations  contiguous  to  iron  mines  and  forests^ 
j^  wijl  hasdly  be  possible  to  dlj^tain  and  to  work  white  cast 
metal,  unless  in  plaoes  wfaerip  nature  has  dep.osited  inaa^ 

'  ganesiferous  kon  ores^ 

^ .  The  principal  places  in  Germany  where  the  wkiU  cast 
metal  is  wrought,  are  Styria,  Carin.thia,  Carniolt,  tbo 
territory  .of  Na^sau-rSiegen,  SoKtlealde  in  Hesse,  Maed^ 
giesprung  and  X^ettelde  ki  the  Hartz,  Louiseritbal  in  Sax* 
ony,  &c.  In  Silesia,  in  the  Margravatc  ,of  Brancfenbai^^ 
in  Lusatia,  in  Bbhemia^  in  the  Ers^ebtrge  of rSaocony,  in 
tbf&  Hara  MpumtaiiDs,  (with  e;$cep)lifiA  of  the.  fiiMrges  dbotr^' 

iMotteoedji^ 
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toiiituHied,)  the  grey  cast  motal  is  obtained  *•  At  Mage« 
4etpnnig  there  is  one  fiirnace  which  yields  white  ah# 
another  which  yieMs  ^ey  cast  nletal:  the  founer  h 
charged  fot  the  greater  part  with  spathic  ore,  and  tht 
latter  with  ores  that  contain  no  manganese. 

In  the  forges  where  argillaceous  and  siliceouii  orieft  arit 
ffised,  they  ought  to  considei'  themselves  very  fortunate 
when  they  have  pure  spathic  oi^e,  especially  if  it  is  de- 
composed ;  for  then  it  is  very  easy  to  make  a  very  fusible' 
eomposiftion :  and  when  the  ore  is  not  generally  verjr 
poor,  a  large  quantity  of  iron  may  be  obtained  in  a  shorf 
time. 

The  spathic  irb»  ore;  which  is  very  fttsible  by  itself^ 
itsjpecially  when,  by  ati  effect  of  decomposition,  it  has  be^ 
eome  brown  or^  black,  favours,  in  a  singular  manner,  the 
fusion  of  the  other  ores,  even  when  it  is  mixed  with  then* 
only  in  a  small  quantity.  In  default  of  spathic  ore,  they 
are  obliged  to  employ  lime-stone,  which  renders  tfacf 
composition  poorer,  and  does  not  equally  favour  the* 
fiasion. 

The  black  hsmatites,  especially  when  it  is  decom- 
posed, is  also  advantageous,  and  eveti  more  so  than  the - 
spathic  iron  ore :  it  more  easily  yields  a  smooth  ca§t  me-^ 
ISal,  and^fs  very  fu!^ible  by  itself;  mixed  with  the  other 
iron  ores,  it  considerably  augments  the  produce  of  the^ 
jnelting  r  it  contains,  arwell  as  the  spathic  ore,  a  larger 
proportion  df  manganese.  These  two  iron  ores  mixed* 
together,  when  they  are  decomposed,- afford- the  most  fu^ 
sible  composition. 

/4t  When  in  the^ placet  a casttnetftl'of  a-'  wliite  colokir  is  o!)tain«dr 
without  mviganteiferoui  ores  having  been  emproyed,  it  is  because  the 
0itt  metal,  n  harsh  and  birittte,  and  the  operltion  has  ^tot  been  welt 
ModiMtfld-:  thia  aai^  metal  tljll  bckufi  to  0|ir  |««3r  special. 

A  remark- 
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A  remarkable  and  very  advantageous  property  of  aiiiiK 
ganese  in  the  fusion  of  the  iron  ores,  is  that  of  destroying 
the  bad  effects  of  the  ponderous  spar  which  very  fre- 
quently aeeoQupanies  tbestf  ores.  Ponderous  spar  is  found 
mixed  with  a  great  number  of  iron  ores  ;  and  when  these 
do  Tkot  at  the  samel  time  eontain  maAganese^  and  when 
the  spar  exists  in  them  in  considerable  quantity^  this  reii- 
ders  them  altogether  incapable  of  l>eing  fused,  or  at  least 
it  renders  this  operation  ei^tremely  difficuk^-anjd<in  all 
cases  a  bad  cast  metal  is  obtained,  and  the  iron  which  it 
extracted  from  it  by  refining,  is  frequently  so  brittk 
'  when  hot  as  to  be  altogether  unfit  for  use.  ►^ 

The  ores  which  contain  manganese  are  little  or  no^  a£ 
all  subject  to  these  bad  effects  of  the  ponderous  spar.  Of 
this  I  have  full}^  convinced  myself  at  Smalcalde,  in  th^ 
Hanneberg,  and  at  Gittelde,  in  the  Hartz  mountains,  lit 
the  last-mcntion^d  place  the  ponderous  spar  is  mixed  in 
extraordinary  quantity  with  the  spathic  orQ  and  the  he-* 
iDatites  ;  it  ii  dissen^iiiated  in  them  in  such  mintite  grains 
as  to  be  absolutely  inseparable  from  them,  and  yet  these 
ores  are  fused*  with  facility,  and  the  iron  obtained  from 
them  has  no  bad  quality. 

M .  Quantz  has  explained  this  effect  of  manganese  iri 
his  treatise  on  the  ^^  Art  of  working  Iron  and  Steel  in  the 
Territory  of  Smalcalde."  ,  He'  says  that  the. manganese^  . 
by  means  of  its  oxygene,  prevents  the  entire  teductiot^,. 
i|lto  sulphur  of  the  sulphuric  acid  contained  in  the  pon- 
derous spar,  aqd  that  this  acid  is  volatilized  in  the  foroft 
of  sulphurous  acidi 

If  manganesifetous  ones  could  be  added  to  the  iron  orc^ 

l^nown  in  the  Hartz  by  the  name  of  knollcn  (tubercular)^ 

.  it  might  then  be  fused  and  turned  to  advantage^     Tbi» 

Inspi^tor  Stuenkci  has  proved  by  experiments  made  on  l^ 

large  scale :  it  is  the  ponderous  spar,  which  is  mi:»ed  with 

it 
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it  ill  irerj  brgt  ^vaaalAtf,  tinik  rendeiis  ft  incapable  of 
hmvg  irrcntght ;  were  it  nbt  for  tbis^  h  would  cortaifid^ 
afford  good  cast  imtaL  M.  Omeiin  has  analyzed  some 
specimens  which  were  perfectlj  pnre^  and  has  found  no- 
thing  in  them  which  conid  produce  the  quality  of  being 
britd^  {n  beat,  which  the  liim  ettracted  tttm  ihtt^  exhi- 
bits ;  but  of  a  huiidfed  spebitnehs  c^  bre,  tbete  are  not 
two  which  do  not  contain  ponderous  splur. 

This  good  effilct  produced  by  the  matfiganese  in  the 
treatment  ,€€  the  o^es  mixed  with  ponderous  spair^  does 
not  ti^e  place  equally  in  that  of  the  minerals  which  con** 
tain  martial  pyritel^;  €i  which  the  following  is  an  et« 
aaopte.  Ncftr  Altenaner,  in  the  Hartss,  there  is  found  an 
iron  ore^  which  consists  of  very  poor  spathic  ore  and 
brown  haematites,  the  whole  mixed  widi  a  large  prcypor'* 
tion  of  quartz.  This  ore  had  hitherto  been  mdtod  in  a 
n^i^ibouring  ibundery  ;  but  for  a  year  past  it  has  be^ 
carried  to  Ldbyrbach,  where  it  is  mixed  with  the  atabe* 
rab  which  are  jnelted  in  the  fonnderies  cf  that  coimtiy. 
These  minerals  are  red,  nliceous,  and  lurgmaoeotts  iroB 
tfre^  which  contains  pyrites.  Whatever  juixtntes  have 
been  made  of  the^  difierent  varieties  of  this  ore,  a  cast 
ittetal  was  obtained  from  it,  of  which  littleute  could  be 
inadop  because  the  iron  extracted  from  it  was  brtttk^  ia 
beni^  0r  at  least  because  it  was  necestory  to  add  to  it  cast 
mo  of  a  ^b^ent  qaility,  in  order  to  obtain  good  inm 
ia  bars.  This  iron  was  the  more  brittle  in  beat  as  thoi 
cast  m^al  was  less  siaooth  and  less  grey,  abd  it  never 
was  entirely  so.  But  when  mai^^^anesiferons  ores  are, 
^ded^  har^  any  more  irou,  brittle  in  heat  is  dbtained^ 
jbowtfvcr  little  gi^  the  cast  metal  may  be. 
.  In  whflllever  namBcf  the  maaganesiferaiQs  ores  are 
sadted^  they  .always  yield  that  kind  of  metal  which  wt 
iiav6  t<«hned  the  whitit  cast  aietaly  ot  account  of  its  co* 

Voi^  VIIL~S£coiiO  Suiifia.  R  lour. 
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lour,     I  think  I  have  shewn,  by  a  certain  consequence^ 
that  this  cast  metal  contained  manganese.    My  present 
.  object  is  to  specify  more  particularly  the  difference  be<i 
tween  my  two  species  of  cast  metal. 

Of  the  Cast  /ifetal  obtained  from  Ores  which  are  not  man^ 
ganesiferous,  or  of  the  grey  Cast  Metd. 

The  colour  of  the  grey  cast  netal  is  more  or  less  deiep^ 
according  as  the  cast  is  smooth  or  harsh;  that  is  to  say  ^ 
according  as  a  greater  or  less  quantity  of  dharcoal  has 
been  put  into  the  furnace.  It  appears  to  be  ai)  assem-^ 
blage  of  small  grains,  which  are  nothing  else  than  crys- 
tals. When  the  cast  is  smooth,  they  have  a  blackish  and 
very  brilliant  aspect,  and  are  larger  than  when  it  is  harsh 
or  half-smooth;  in  the  latter  ease^  the  fracture  is  dull, 
ftnd  it  has  a  grey  ash-  colour. 

However,  the  grey  cast  metal,  in  order  to  present 
these  characters,  ought  not  to  be  cooled  too  rapidly  ;  for 
in  this  cas6,  which  happens  when  it  is  east  in  thin  plates, 
the  smooth  cast  metal  is  in  small  grains,  and  of  a  light 
grey  colour;  the  half  smooth  is  whitish,  and  the  harsh 
perfectly  white. 

When  the  grey  cast  metal  is  very  harsh,  it  is  thick, 
and  flows  slowly  as  it  com«s  from  the  furnace  ;  it  emits  & 
€light  sound,  and  exhibits  an  ebullition :  it  quickly  be^ 
comes  solid,  and  in  doing  so  small  vortexes  are  observed 
at  its  surface  :  this  surface,  when  the  cast  metal  has  be- 
come solid,  is  full  of  small  holes  or  concavities.  Its  frac-> 
ture  is  pretty  white,  and  its  internal  aspect  is  neither 
rough  nor  granulated,  but  rather  even ;  the  texture  is 
then  so  close,  and  the  grain  so  fine,  that  the  crystals  can 
no  longer  be  distinguished.  This  cast  metal  is  harsh, 
brittle  ;  it  is  easily  refined,  but  it  imdergoes  at  the  same 
iiwe  a  yery  considerable  loss,  and  generally  affords  an 

iroa" 
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iron  of  bad  quality*    It  is  a  produce  which  it  is  hardljp 
ever  wished  to  obtain  *.  • 

The  grey  cast  metal^  when  it  is  very  smooth,  is  like* 
wise  thick ;  but  it  run»  tranquilly  as  it  comes  firom  the 
furnace,  and  it  becomes  fixed  with  much  le^  rapidity 
than  the  preceding :  it  is  as,  thick  as  this,  but  'more  fnsi-> 
ble.  Whilst  it  is  running  it  appears  covered  Wtth  a  kind 
of  froth,  and  it  throws  up  a  Urge  quantity  of  carburet  of 
iron  to  its  surface  f  ;  this  surface  is  rough,  slightly  un« 
dulated,  but  without  holes  or  asperities :  the  cast  metdi 
has  ascertain  degree  of  ductility,  and  does  not  easily 
break.  The  refining  of  it  requires  a  little  more  time  than 
that  of  the.  harsh  cast  metal ;  but  it  undergoes  less  los^^ 
and  yields  better  iron.  Its  pastey  fluidity  venders  it  full 
as  unfit  for  being  cast  into  moulds  as  the  'harsh  metal : 
that  which  is  best  adapted  for  this  kind  of  work  is  the 

I 

«  Great  pa^ns  are  taken  to  avoid  those  operations  of  the  furnaoa 
which  yield  this  kind  of  cast  metal ;  not  only  because  the  metal  is  bad^ 
but  also  because  the  smelting  goes  on  ill,  the  scum  being  often'V^ry 
ikiuch  charged  with  Iron.  Besides^  the  furnace  is  then  in  such  a  state 
that,  a  small  neglect  may  have  very  disastrous  consequences;  for  ex* 
ample^  if  the  blast  be  a  little  too  strong,  or  the  charge  of  ore  too  large, 
the  crucible  is  thei^  in  danger  of  becoming  obstructed;  in  which  case 
there  is  no  other  remedy  than  to  put  out  the  fire. 

t  I  think  I  have  remarked,  that  the  carburet  of  iron  does  not  begia 
to  appear  at  the  surface  of  the  melted  metal  until  the  temperature  of 
the  latter  has  become  lower  than  it  was  in  the  furnace.  This  is 
d^ily  ebserved  in  casting  pig-iron ;  the  carburet  does  not  appear  until 
tht  cast  metal  is  already  at  a  certain  distance  from  the  orifice.  It  ap« 
-pears  to  me  that  the  carbon  is  dissolved  in  the  cast  metal,  and  that  it 
comports  itself  therein  nearly  like  salts  in  water.  When  the  tempera- 
ture of  this  fluid  is  reduced,  a  portion  of  the  salt  separates  itself,  car- 
rying with  it  a  quantity  of  water  of  crystallization;  in  like  manner, 
when  the  cast  metal  cools,  a  part  of  the  dissolved  carbon  separates, 
and  carries  with  it  a  small  quantity  qf  iron,  which  constitutes  it  car- 
buret. 

R  2  half- 


httf-MEioath  specitsy  «s  it  Moeivet  best  the  wpreisioQs  of 
Ae  mouldf  •  F«equeody  also  thU  lund  of  caslk  met^i  it 
the  faesi  adai^od  fiar  lefipiiig,  e:(Qqp|  in  ^99^  where  the 
oitts  conntwk  a  malter  wUcb  tomb  to  rendor  the  icqa  brit« 
do  i^  the  ^4  or  bwt:  iii«ucbxa3e«  tbe  gfeyo«tcast 
inetat  is  dHm  which  aiSEbrds  iioa  thc^  ktufcaakyoot  to  tihoao 
ilofect^y  Md  it  U  thai  which  wo  must  thieA  oiidoafx>ur  to 
obtaia.  The  haif^WK)!!!^  <pQcie«  l^Ua  the  iadeniiodiato 
pbee  liejtiloeQ  tbe  two  oAnma  with  regaird  to  ccJomt^ 
lostiOy  wbA  fmctufo  of  the  gcaia ;  it  seUpat  {ivosoDta  aajr 
corbaret  of  iroot  Mdtheabut  verylittlo;  thia faster saJgh 
jltance  is  no^or  foi|ii4  91  the  harsh  ca^  snelal. 

T!ho  naqMor  in  v^i^h  ih^s^  throe  vaei^J<a.of '^rejne^il 
j||f<]^  GoaapcMTt  the«^$<^e»  ii|  tbo*  fqxge  i^  s0Oi^wh*t  dt& 
fn^oal  wjth  res|^t  to  th^.tive  of  the  r^mng;  tbifiidi£. 
%eiice^  howf^Tcr,  hi  intoonsKteKaUk^  wd,  by.  w^sioer  4« 

smooth-cast  metal  with  the  brittle,  (which^s  the  best  and 

•  •  • 

Inost  usual  naethod,)  one  may  very  easilyj^  in  a  G^erteaii 
defining  fire^  where  masses  of  2|  quintals  are  fabricated^ 
lefioe  fropa,  5f>^\oS^  qfflntia^  qf  bjMT  iroain  Sk.w^k$  ^offk 
Sunday  B(ioi;aing  tq  S^tiiurday  nooQ. 

It  is  totally  ioipossible  with  the  gdsy- cast  metal  to  wuitm 
iteel  good  enough  to  be  applied  to  any  useful  porpoeec 
of  this  we  hare  fully  convinced  oursekes  by  various  exv 
jperimentSy  which  we  have  lately  nuute  in  tbe  EEartz* 
The  reason  is^  that  when  this  cast  n^etal  is,  wrought  for 
the  .purppsf.  of  converting  it  into  ste^l^  it  pa$sei,tQQ. 

into  the  stat^  of  rc^fined  iro^. 

*    '        *     ' 

TO  b;^  co.NC],yo£o  in  qua  fp^XT. 
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From  the  Ai^stales  d£  Chimi:?. 
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BOUT  a  jmgt  a|[^  I  b|Ml  Qccaaoii  to  nake  aa  otitaw 
^niM0f  of  mkwA  1 9m  mboiift  ta  give  as  aocoaatt  in  oxw 
tOMtiny  MM  afloy  which  w«i  ^tomplied  to  be  introdaoed 
ielo  rmmmmc^  aad'  to  vhich:  soch  valuable  propeittea 
irem  efreoewsljc  aUributed,  asr  migfatv  it  it  had  leattj 
poflinaawt  tlMi^  have  Deodered  k  in  maaj  resptacfts  «  fi^ 
awbiriWi;  far  iitv^r^ 

ie.wii  <m4  to  be  very  nudledde ;  but  what  was  chiefljT 
ci0Ntted  waift  its  miakerability.  From  iu  appeantnee,  [ 
CQOJeeftaroi  Ihat  it  mmt  have  coiildoed  a  large  pr^MXw 
tion  oC  iiO)  aiid  aa  its  price  was  modetate,  I  also  sus^ 
pOKAedlbe  pieseace  of  antimoDj  in  it,,  and  to  a  certain 
4ii|;Me  tbiit  of  zinc  or  of  leadv  Under  tbb  ideal  treated 
MO  parts  of  k  wMi  niific  acidL  They  weve  sooa  Mi^ 
tackled  with  a  vkleot  e&presceooe,  aad  converted  into  a 
white  powder.  At  the  end  of  half  aa  faouf^s  eboHxtioa^ 
a&ar  having  filtrated  the  liquor,  I  tried  it  suecessivriy 
wilhpota«bof  cominercOf  salpbaric  actd,  aodthcihydn^ 
ai^harets. 

AJtthese^  re-agents  having  indicated  that  it  contaiiie4 
m^Hiog.  metattie-  iit  sohition,  Looiisidaced  it  very  prebfr* 
lilo  that  thia  alloy  waa  composed  merely  of  tin  and  ante- 
mony.  To  ascertain  this  pointy  I  took  the  above-meo^ 
tioned  white  powder9  ^^  which  it  had  been  converted 
hy  the  nitric  acid,  and  dissoked  it  in  muriatic  acid.  I 
<^xivceatrated  the  solution,  and  diluted  it  with  water* 
Thettt  was  produced,  as  I  had  foreseen,  a  very  abundant 
precipitate;  bat  faavii^  let  tfaa  liquor  sund  forada^ 

and 
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and  then  decanted  it,  I  hardly  found  any  more  traces  of 
metal  in  it  than  in  the  preceding.    Ammoniac  scarcely 
rendered  it  turbid,    and  the  hydro-sulphuret  of  potash 
gave  it  a  slight  yellow  tinge.     Though  I  had  performed 
the  operation  with  great  care,  I  could  not  give  credit  to 
Jkbis'  result,  so  singular  did  it  appear  to  me ;  and  it  was 
^nly  by  repeating  it  that  I  was  convinced  that  I  had  not 
ibeen  deceived.    What  coufld  I  conclude  from  this  ?  From 
;Considering  merely  the  known  properties  of  the  oxyd  of 
antimony  and  of  tin,   I  must  hav6  cdncluded  that  the 
^substance  which  I  examined  was  nothing  else  than  an- 
timony.   Nevertheless  it  was  sensibly  malleable.    It  inus^ 
therefore  contain  some  other  metal.     Every  thing  seem- 
.ed  to  pursuade  me  that  this  was  tin;  and,  in  fact,  I   - 
.formed  with  antimony  and  tin  an  alloy  which  possessed 
-entirely  the  same  properties.     Four  parts  of  tin  and  one 
.of  antimony  gave  a  very  ductile  one.     From  equal  part^ 
.there  results  an  alloy  which  still  possesses  a  Cfertaiii  de^ 
.gree  of  ductility.     But  if  a  few  hundredth  parts  of  lead 
are  added  to  the  tin,  both  become  very  brittle.     The  in- 
termediate alloys  enjoy  properties  relative  to  the  qu^ti- 
ties  of  tin  and  of  antimony  which  they  contain.     None 
^f  them  •  are  precipitated  from  their  solution  in  nitro- 
muriatic  acid  by  water.    There  necesfi^arily  exist  certain 
limits,  but  these  limits  are  very  remote.    It  is  sufl^cient 
that  the  alloy  contain  one-third  of  its  weight  of  antimony 
■to  be  in  this  predicament,  especially  if  the  excess  of  acid 
lias  been  in  a  great  measure  expelled  by  evaporation.     I 
junst,    however,  mention  that  the  precipitation   is  not 
quite  completed  till  at  the  end  of  twenty-four  hours, 
when  the?  antimony  predominates  ;  for  then  the  last  por- 
jtions,  which  are  a  combination  of  the  two  oxyds  with  the 
^uritttic  aciil).  separate  taewselves  but  gradually. 

Thb, 
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This,  however,  is  not  the  only  instance  which  ^e  have 
of  combinations  of  oxyds.  It  •cahKot  be  doubled,  that 
the  Oxyd'of  tin  combines  itself  wi^h  thfe-oxyd  of  lead  ;  for 
in  calcining  an  alloy  of  three  or  four  parts  of  lead  with 
one  part  of  tin,  it  soon  burns  aftei*  the  mantier  of  a  p^rro- 
phorus,  and  is  suddenly  converted  into  oxyd,  whereas 
tin,  which  is  much  more  combustible  than  lead,  far  fromt 
presenting  this  phenomenon,  is  not  converted  into  oxyd 
without  requiring  a  considerable  space  of  time,  even 
when  its  points  of  contact  with  the  air  are  multiplied. 
I  have  made  many  other  experiments  to  ascertain  whe^ 
tber  the  Dxyd  of  antimony  acted  upon  otiier  oxyds  like 
upon  the  oxyd  of  tin  ;  and  I  think  I  have  convinced  my-- 
self  that  this  is  the  only  one  which  the  antimonial  oxyd 
carries  into  precipitation,  and  that  the  oxyd  of  bis- 
muth precipitates  none  with  it,  not  eveni  the  oxyd  of 
tin. 

After  having  thus  proved  by  synthesis  that  my  alloy 
was  formed  of  tin  and  antimony,  it  was  necessary  that  1 
should  seek  for  the  analytical  means  proper  for  elfecting 
the  separation  of  these  two  constituent  principles.  I  first 
employed  the  muriatic  acid  which  dissolves  tin  well*,  and 
does  not  attack  the  oxyd  of  antimony.  Its  action  upon 
the  alloy  amounted  almost  to  nothing ;  moreover,  in  the 
portion  dissolved  I  again  found  antimony.  I  then  tried 
'sulphurated  hydrogene.  I  knew  that  it  easily  precipi-. 
tated  the  muriate  of  antimony,  and  that,  on  the  other 
iiand,  it  decomposed  highly  oxy dated  muriate  of  tin  with 
difficulty.  This  means  did  not  prove  more  successful 
than  the  first.  The  liquid  concreted  into  a  mass,  and 
did  not  permit  me  to  obtain  the  salt  of  tin  by  itself,  and 
even  the  separation  was  far  from  being  exact.  I  also 
tried^  though  without  success,  to  volatilize  the  antimony, 

by 
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ty  strongly  beating  tbe  w&of  in  doie  tcsbcK  TvaiaSkfj  I 
treated  tbe  mllaj  hj  ibe  nilnMironatic  aMfd,  and  ]  took 
care  that  the  two  inttriates  were  MgUy  oxydaltdw  1  di»» 
^Ucd  tbem  io  a  retort^  taking  care  to  stir  tbem  contin»» 
affjr,  especi^y  tonranbtbeendof  lIieopemtiML.  lcrf«i» 
nrgcd  ibe  fire  till  tbe  bottom  of  tbe  retort  became  red 
Ifot^  wad  I  teaeihly  obtained  tbe  vfhoie  of  tbe  motiate  of 
liow  Tbe  mariale  ef  antimony  wbkb,  trbeti  b^glJy  ^asy* 
^btfedy  is  not  rolatile^  remuned  j»  tbe  retorts.  Owify  m 
ircry  small  qaaotity  of  this  salt  bad  passed  int»  the  9t* 
cciven  Ako  tbe  ipmiate  of  tin  was  scarccff  wmfatJl 
fmbid  bgr  wat6r.  Tbonglr  this  process  ia  pcfbapi*.  Bot  m 
inery  accurate  one  for  separatii^  tbe  two  <xsjrdsaf  tint 
aad^of  ^miflMmy,  I  consider  it  as  the  best  Ibat  com  be 
teiployed^  and  concave  it  to  be  siifficientl|r  esact  to  in* 
dfeate  some  bondredlb  parts  of  tin  wba^  tbe  antisionjr 
iMgbt  ccmtaiRy  or  some  bondrcdtbs  of  antimoiijr  that 
mtgbt  exist  in  tbe  tia» 

Tbe  inferences  to  be  Arawn  firom  Ab  new  fact,  wbidi 
m  of  sofficient  importance  to  merit  tbe  attention  df  tbt*- 
awists^  are  evident.  Is  it  very  certain  that  tbe  aniimonial 
•res  do  not  contain  tiRy  and  mcc  vcrsi  f  As^amdl^  imr^ 
fthce  tlie  modes  of  analj^^s  hitherto  eaqplsyed  lor  sepik^ 
lating  those  two  metals  are  iaacennUe*  ]  bare  dbcadjr 
sought  for  tin  in  the  sulpluiret  ci  antimanyy  and  bare 
fcand  no  trace  of  it ;  but  I  have  not  yet  analf;aed  tbe 
otber  ores  of  anthncmy  any  more  than  those  of  Im^  TUa 
»  an  inquiry  which  I  should  think  it  very  UBcfiil.to 
aad  Irhich  might  perhaps  lead  to^ interesting  residls. 


Nim 


(     129     ) 

J?W»  OhservatiofU  on  the  Nature  of  Tunnin.     * 
^  By  M.  Tromsdorff. 

{Concluded  from  Page  67.) 

.  Experiment  XXV. 

X  HE  precipitate  obtained  (Experiment  XXIV.)  by  the 
nitrate  of  lead  was  diluted  with  distilled  water,  and  then 
.«xpoded  to  .a  continued  stream  of  acid  of  hydrothion. 
The  licjuor  assumed  a  dark-brown  colour,  and  yield«d  a 
^pure  taimin,  after  having  been  filtered  and  evaporated  to 
^yne^;  The  residue  being  treated  a  second  time  in  the 
^ame  manner  with  acid  of  hydrothion,  again  left  pure 
tannin  ;  but  the  third  time  the  water  scarcely  assumed  a 
yellowish  tinge.  The  tannin  obtdned  in  this  manner  was 
very  soluble,  iand  exhibited  not  the  slightest  attraction 
for  the  moisture  of  the  atmosphere,. after  having  been 
dried  by  evaporation. 

Experiment  XXVI. 

I  tlien  occupied  myself  with  the  very  sour  liquor,  which 
'iiad  been  decanted  from  the  precipitate  of  Experiment 
XVIII,  and  I  added  to  it  the  water  of  lixiviat^on.  On 
mixing  solution  of  glae  with  it,  I  obtained  an  abund^mFt 
pcecipitate^-'Which  proves  that  k  still  contained  a  lax:ge. 
quantity  of  tannin.  In  order  to  obtain  the  latter,  I  first 
evaporated  the  water  from  it ;  but  the  fire  not  having 
j>een  slackened  in  time,' sulphureous  acid  was  formed, 
And  only  a  coaly  substance  was  obtained,  which  retained 
(Done  of  the  properties  of  tannin. 

These  experiments,  well  considered,  lead  to  the  fol- 

Jowing  inferences.     1.  It  is  true,  -as  Proust  says,  that  the 

julphuric  acid  produces  a  precipitate  in  a  concentrated 
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solution  of  galls.  2.  It  is  not  yet  demonstrated,  that  this 
pi^cipitate  is  a  coiribination  of  sulphuric  acid  and  tannin  ; 
it  may,  on  the  contrary,  be  only  tannin  in  an  altered 
state  which  has  retained  a  small  quantity  of  sulphuric 
acid  ;  M  hat  renders  this  probable  is,  ils  but  slightly 
acidulous  taste,  and  the  small  quantity  of  potash  neces- 
sary for  its  saturation.  The  addition  of  potash  not  only 
carries  off  the  combined  acid,  but  it  also  in  part  restores 
the  tannin  to  its  original  state,  for  I  really  obtained  (Ex- 
periment XXI.)  a  pure  tannin  by  means  of  alcohol.  The 
addition  of  potash  would  therefore  not  be  necessary  (as 
Proust  thinks)  to  decompose  the  sulphate  of  tannin,  but 
rather  to  restore  the  tannin  to  its  original  state ;  and  an 
excess  of  potash  would  ^ven  be  detrimental,  since  it 
would  enter  into  combination  with  the  tannin,  as  is 
proved  by  Experiment  XXII.  Moreover,  Experiment 
XXIII.  proves  that  a  part  of  the  tannin  is  so  altered  in  it« 
nature  by  t5ic  effect  of  the  acid^  that  it  even  loses  its  ac- 
tion upon  the  solution  of  glue.  In  order  to  attain  to 
greater  certainty  in  this  obscure  matter,  it  would  be  ne- 
cessary to  determine  well,  whether  the  precipitate  ob- 
tained by  the  sulphuric  acid  is  really  a  combination  of 
the  sulphuric  acid  with  the  tannin,  or  whether  this  acid 
adheres  to  it  only  mechanically,  and  whether  the  tannin  is 
separated  in  consequence  of  the  sulphuric  acid  pxydating 
it,  pr  subtracting  hydrogene  or  carbon  from  it. 

Experiment  XXVII, 

1  prepared  a  new  watery  infusion  of  galls,  which  I  concen- 
trated by  evaporation  to  such  a  degree  that  it  became  tur- 
bid in  cooling,  and  a  small  quantity  of  tannin  was  pre- 
cipitated. I  gradually  poureH  into  it  pure  sulphuric  acid, 
l¥hence  resulted  precisely  the  phenomenon  of  Exp.  XVIII. 
When  the  precipitate  had  deposited  itself  I  poured  ^ff 

the 
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the  supernatant  liquor,  which  was  still  yellow,  atid  of  a 
very  sour  taste.  Upon  the  residue  I  poured  a  small  quan- 
tity of  distilled  water,  in  which  I  stirred  it  Well,  and  then 
poured  off  the  water.  I  used  the  precaution  to  add  little 
water  at  once,  and  to  take  it  very  cold,  at  twelve  dif- 
ferent times.  It  is  true  this  caused  a  loss  of  much  preci- 
pitate, but  then'jaot  the  slightest  acid  taste  wa«  left.  Thi$ 
precipitate  having  been  dried,  there  resulted  from  it  a 
brown  mass,  which  no  longer  attracted  the  humidity  of 
the  air.  Cold  water  disf^lved  but  a  very  small  quantity  ' 
of  it,  and  it  required  at  least  seven  times  as  much  hot 
water  as  there  was  pure  tannin,  to  effect  its  solution'; 
j^'et  there  still  remained  something  that  was  not  dissolved, 
but  this  hardly  amounted  to  more  than  0,09  of  the  whole. 
This  solution  precipitated  that  of  glue  like  pure  tannin  ; 
ht)\^ever,  the  precipitate  was  less  tenacious  than  that  of 
pure  tannin,  and  of  a  deeper  colour.  Its  action  upon  the 
solutions  of  iron  and  other  metals  was  the  same  as  that  of/ 
tannin.  The  muriate  and  the  acetate  of  barytes  did  not 
render  this  solution  in  any  degree  turbid ;  whence  I  think 
we  may  certainly  conclude  the  absence  of  the  sulphuric 
acid.  Water  of  barytes,  it  is  true,  was  precipitated  j 
but  as  the  precipitate  dissolved  intirely  in  nitric  acid,  it 
is  evident  that  no  sulphate  of  barytes  had  been  formed. 
I  repeated  the  evaporation  to  dryness  w  ith  the  rest  of  the 
solution,  the  residuum  of  which  I  covered  with  rectified 
alcohol,  without  any  solution  taking  place ;  on  adding 
water  to  it,  I  observed  that  the  solution  was  now  efiected 
with  much  greater  facility.  When  I  bad  evaporated  the 
alcohol  and  water  to  dryness,  the  brown  mass  which  rcr 
gulted  dissolved  much  more  easily  in  distilled  water,  but 
yet  not  quite  so  easily  as  pure  tannin  does. 

These  experiments  appeared  to  me  to  prove  that  the 
sulphuric  acid  is  not  precipitated  in  combination  with  th^ 
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tannin,  but  that  there  merely  results  from  it  a  change- 
(the  nature  of  which,  indeed,  I  cannot  yet  determine), in 
the  composition  of  the  tannin,  by  means  of  which  the 
latter  dissolves  with  greater  difficulty  in  water,  but  re- 
tains its  other  essential  properties.  Hence  it  a&o  results,! 
that  alcohol  restores  its  solubility  to  a  certain  degree, 
which  may  serve  to-  explain  the  nineteenth  experiment. 
The  alkali  is  therefore  by  no  means  necessary  when  the 
adhering  acid  has  been  separated ;  on  the  contr^iry,  its 
addition  determines  a  combination  with  the  tannin,  which- 
renders  it  insoluble  in  water,  (Experiment  XXII.)  To 
ascertain  the  disadvantage  arising  from  the  alkali  I  made 
the  following  experiment. 

Experiment  XXVIIL, 

I  took  the  tannin  obtained  in  the  preceding  experi* 
.  ment,  and,  after  having  dissolved  it  in  water,  t  added 
a  little  carbonate  of  potash,  which  immediately  rendered 
it  turbid.  I  evaporated  to  dryness,  and  put  the  residuunu 
to  digest  with  alcohol  containing  -^^-^  of  water«  This  li- 
quid took  up  but  very  little  of  it ;  and  what  remained 
upon  the  filtre  comported  itself  exactly  like  the  mass  ef- 
Experiment  XXII.  The  spirituous  liquid,  evajporated^. 
left  a  scarcely  perceptible  quantity  of  taiinin. 

Experiment  XXIX. 

The  acid  liquor  (Experiment  XVII.)  and.  the  water 
which  had  served  to  wash  the  residuum  were  carefully 
evaporate4  to  a  fourth,  and  then  exposed  to  cold,  whence', 
resulted  an  abundant  dark-coloured  precipitate,=  pf  which- 
a  part  was  lost  in  repeating  the  cold  washing,  but  what 
remained  was  altogethdr  of  the  same  nature  as  the  pre^- 
cipitate  o(the  fiEst  washing,  (Experiment  XXVII.) 

Experiment^ 
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Experiment  XXX*^ 

As  Prottst  also  makes  mention  of  the  muriatic  acid,  as 
a  means  of  precipitating  tannin,  with  which  it  is  hke- 
wise  to  combine  after  the  manner  of  the  sulphuric  acid 
in  its  precipitation,  I  resolved  to  make  an  experiment  oa 
this  subject.     I  poured  into  a  highly  saturated  infusion 
of  galls,    pure  ;and  concentrated   muriatic  acid,  till  all 
precipitation  ceased.     The  precipitate  perfectly  resem- 
bled that  which  is  produced  by  the  sulphuric  acid.     A*, 
soon  as  it  was  well  collected  at  the  bottom,  I  decanted 
the  liquid,  which  I  put  by,  and  marked  it  No.  1  ;  as  td- 
the  precipitate,  I  washed  it  ten  different  times  with  dis- 
tilled water,  using  the  precaution,  as  in  the  pi^ccding 
experiment,  to  employ  each  time  only  very  cold  water^ 
an^  in  very  small   quantity ;    notwithstanding  which  a 
third  of  the  precipitate  disappeared.     It  now  had   no* 
longer  any  acid  taste,  it  dissolved  in  boiling  water,  bu):. 
employed  in  such  large  quantity  that  the  solution  was  not 
more  coloured  than  a  weak  infusion  of  galls ;  its  taste  was^ 
purely  astringent,  it  precipitated  animal  jelly  abundantly^. 
it  threw  down  the  muriate  of  iron  in  a  black  precipitate ; 
but^  it  produced  no  turbidity  in  the  solution  of  muiiate; 
df  silver,  and  consequently  gave  no  longer  any  indica^- 
tion  of  muriatic  acid.     To  obviate  the  objection,  that 
perhaps  the  inuriatic  acid  intimately  combined  with  the* 
tannin  had  no  more  action  upon  the  muriata  of  silver,  E 
put  into  the  solution  of  tannin  some  drops  of  pure  car-, 
bonate  of  potash,  completely  deprived  of  muriatic  acid  ;. 
whence  resulted  indeed  a  precipitate,  but  this  was  not 
lauriate  of  silver,  for  it  dissolved  with  ease  in  nitric  acid* 
I  then  evaporated  the  other  solution  to  dryness,  I  lixivi- 
.  aied  the  product  with  alcohol  diluted  with  a  tenth  of  wa^ 
ter,  I  heated  them  together,  letting  the  alcohol  evapo- 
rate ;  the  tesiduum  dissolved  very  well  in  water,  and  pre- 
sented all  the  other  properties  of  tannin. 

The. 
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The  preceding  experiments  convinced  me  that  thci 
data  of  Proust  relative  to  these  phenomena  were  inaccu- 
rate ;  moreover,  they  taught  me  that,  by  me^ns  of  the 
acids,  at  least  of  the  sulphuric  acid,  the  separation  of 
the  tannin  maybe  effected,  although  this  method  is  by  no 
means  tQ  be  recommended  ;  1 ,  because,  supposing  tba 
infusion  of  galls  to  be  as  much  concentrated  as  possible^ 
there  is  always  aiHarge  portion  which,  remaining  dis- 
solved in  the  water,  is  lost ;  2,  because  much  of  the  tan- 
nin precipitated  is  lost  also  in  the  repeated  washings. 

Experiment  XXXI. 

1  next  thought  it  neccssary-to  examine  the  state  of  my 
pure  tannin  (Experiment  XA' I.)  in  relation  to  the  sul- 
phuric and  muriatic  acids ;  for  it  was  very  possible  that 
its  result  might  be  difFerent,  since,  besides  the  gallic 
acid,  the  infusion  of  galls  contains  mucilage,  extractive 
matter,  and  calcareous  sulphate.  I  therefore  dissolved 
one  part  of  my  pure  tannin  in  three  parts  of  water,  and . 
on  treating  it  with  the  sulphuric  acid  I  reimarked  exactly 
the  same  pftienomena  as  in  the  saturated  infusion  of  galls  ; 
1  obtained  only  a  fourth  of  the  tannin  employed,  the  sur- 
plus having  remained  in  the  acid  liquor,  and  in  the  water 
of  lixiviation.  With  the  muriatic  acid,  the  result  were 
'  the  same  as  in  the  infusion  of  galls ;  it  would  be  super- 
fluous to  repeat  the  processes  in  this  place. 

It  now  remained  for  me  to  ascertain  how  the  acids 
rendered  the  tannin  in  part  so  difficult  to  be  dissolved^  I 
thought  I  could  not  attempt  the  solution  of  the  questioa 
with  better  prospect  of  success  than  by  investigating  the 
effect  of  several  acids  in  a  different  state  of  oxydation 
upon  the  infusion  of  galls.  With  this  view  I  undertook 
the  following  experiments,  which  however,  as  will  sooii 
appear,  did  uo^yet  lead  me  to  a  satisfactory  solution. 
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JLxperimeiit  XXXII. 

1  conducted,  during  a  certain  space  of  time,  a  stream 
of^  sulphurous  acid  gas  into  a  saturated  infusion  of  galls ; 
but  I'observed  no  other  change  than  the  absorption.  Nei- 
ther the  colour  nor  the  transparenc}^  of  the  liquid  was  al- 
tered,  nor  was  any  precipitate  thrown  down.  The  solu- 
tion of  glue  was  precipitated  by  means  of  it  as  well  as 
before,  and  the  coriaceous  combination  had  the  known 
properties-  Thus  the  sulphurous  acid  manifested  no  ac- 
tion upon  tannin. 

Experiment  XXXIII. 

Eight  ounces  of  a  highly-concentrated  solution  of  galls 
were  mixed  with  an  ounce  of  crystallizable  acptic  acid, 
{prepared  according  to  the  process  of  Lowitz) :  neither 
precipitate  nor  any  other  change  was  prodnced.  An 
ounce  t)f  pure  tannin  dissolved  in  four  ounces  of  distilled 
water,  and  mixed  with  concentrated  acetic  acid,  gave 
the  same  result.  The  acetic  acid  had  therefore  no  more 
action  upon  the  tannin,  since  the  infusion  acted  as  before 
upon  the  solution  of  glue. 

Experiment  XXXIV. 

Pure  concentrated  phosphoric  acid  (composed  of  about 
one  part  of  acid  to  one  and  a  half  of  water)  likewise  pro- 
duced no  alteration  in  an  infusion  of  galls. 

0 

\      "^  Experiment  XXXV. 

Crystallized  oxalic  acid,  heated  with  six  times  its' 
weight  of  concentrated  tincture  of  galls,  produced  no 
alteration.  The  case  was  the  same  with  the  tartarous 
^qd  malic  acids,  both  of  which  changed  neither  the" 
bighly-saturated  infusion  of  galls,  concentrated  by  eva-* 
poration,  nor  the  solution  of  pure  tannin. 

Experin^or 
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Experiment  XXXVI. 

Nitric  acid  produced  no  precipitate  in  the  infusion  of 
galls.  I  added  to  it,  drop  by  drop,  ruming  nitric  acid, 
urbich  produced  a  great  heat ;  the  liquid-assumed  a  sii- 
perb  red  colour,  was  brought  to  ebullition  by  the  addi- 
tion of  fresh  acid,  became  yellow,  and  at  last  straw- 
coloured^  yielding  an  acidulous  liquor  similar  to  malic 

iicid. 

Experiment  XXXVIL 

I  caused  a  stream  of  muriatic  acid  gas  to  pass  into  a  sa- 
turated tincture  of  galls ;  after  some  time  a  precipitate 
was  form^  similar  to  that  of  Experiment  XXX,  which 
accords  also  with  the  other  observations. 

Experiment  XXXVIIL 

I  poured  liquid  arsenic  acid  into  a  saturated  infusion  of 
jjalls.  It  produced  an  abundant  precipitate,  which  wafi 
first  washed  several  times  with  cold  water,  whereby  more 
than  one  lialf  was  n)ade  to  disappear.  Having  after- 
war<ls  poured  boiling  water  upon  it,  a  complete  solution 
was  formed,  which  precipitated  that  of  glue  in  the  ordi- 
nary manner,  and  had  the  quality  of  tannin. 

Experiment  XXXIX. 

I  caused  oxygenated  muriatic  acid  gas  to  pass  into  a 
saturated  infusion  of  galls.  After  some  time  the  infusion 
assumed  a  deeper  .colour,  but  without  becoming  turbid, 
and  it  still  precipitated,  without  any  change,  the  solu- 
tion of  glue  ;  however  the  precipitate  was  of  a  gold- 
yellow  colour?  I  again  caused  a  considerable  quantity  of 
oxygenated  muriatic  acid  gas  to  pass  into  this  infusion, 
which  had  acquired  a  deeper  colour,  and  the  result  was 
a  brown  precipitate,  Very  difficult  to  be  dissolved  in  wa- 
ter, and  which  did  not  precipitate  the  solution  of  glue  ; 

whilst 
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nvhilst  the  supernatant  liquor  still  acted  as  tan-watep  upou 
the  same  aolution* 

I  have  already  observed,  and  proved  by  experiment ^ 
that  the  alkalies  do  not  precipitate  the  pure  tannin  from 
its  solution,  because  they  attract  the  water,  las  Proust 
lias  imagined.  The  following  experiments  will  afford 
farther  proof  that  the  tannin  enters  iato  a  true  x^hemical 
ibonibination  with  ,the  alkalies  and  the  earths. 

Experiment  XL^ 

One  paft  of  p>ure  tannin  was  dissolved  in  three  parts  of 
distilled  water,  to  which  was  added  fresh-prepared  caus- 
tic alkaline  ley,  till  no  more  precipitate  was  thrown  down. 
Idecanted,  and  dried  the  precipitate*  It  was  soluble  in  a 
large  quantity  of  boiling  water,  bmtit  did  not  precipitate 
the  solution  of  glue  except  when  the  aTkaii  had  been  sa- 
turated with  an  acid.  The  case  was  the  same  with  the 
decanted  liquid.  When  earbooate  of  potash  was  used  in- 
stead of  the  caustic  alkali,  the  result  was  the  same.  Potash 
forms  therefore  with  tannin  a  compound  which  is  more 
difficult  of  solution  in  water  than  pure  tannin,  and  which, 
-for  this  reason,  is  in  part  precipitated.  The  result  is 
•ihe  same  wkh  soda. 

Experiment  XLL 

With  a  .concentrated  solution  of  pure  tannin  in  distilled 
^water,  caustic  ammofiiac  was  mixed  till  the  presence  of 
the  latter  discovered  itself  by  its  pungent  odour  ;  no  pre- 
cipitate indet^d  was  thrown  down,  but  neither  did  this 
mixture  precipitate  the  solution  of  glue.  No  sooner  had 
I  added  an  acid  to  it  than  a  precipitate  was  immediately 
formed.  I  then  evaporated  the  liquid  to  dryness,  which 
volatilized  a  large  quantity  of  ammoniac,  and  ^ave  as 
residuum  a  shining  black  powder,  which  was  scarcely 
^strin^ent  to  the  taste. 
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This  powder  dissolved  readily,  in  hot  \^ater,  but  its  so- 
'  lution  did  not  precipitate  that  of  glue  till  after  die  addi- 
tion of  an  acid.  In  triturating  this  powder  with  caustic 
potash  or  carbonate  of  potash,  the  odour  of  ammoniac 
became  very  distinctly  perceptible,  and  it  consequently 
remains  in  real  chemical  combination  with  the  tannin. 

Experiments  XLII.  and  XLIII. 

Fresh  lime-water  produces  a  considerable  precipitate 
in  a  solution  of  pure  tannin,  and  the  liquor  becomes 
quite  colourless.  The  precipitate  is  a  compound  of  tan- 
Jiin  and  lime,  which  dissolves  with  difficulty  in  water, 
and  does  not  precipitate  the  solution  of  glue  unless  wheii 
the  lime  has  been  taken  up  by  an  acid*  The  case  is  the 
^me  with  the  water  of  bary  tes. 

Experiment  XLIV. 

When  a  fresh  precipitate  of  alumine  is  agitated  with  a 

solution  of  pure  tannin,  a  part  of  the  tannin  unites  with 

the  earth,  and  can  no  more  be  separated  from  it  by 

boiling'water.    If  we  dissolve  in  dilute  sulphuric  acid  this 

^^combination,  which  forms  a  powder  of  a  greenish-grey, 

the  tannin  is  agajn  set  free,  and  acts  upon  the  solution  of 

glue. 

Experiment  XLV, 

Magnesia  acts  upon  the  solution  of  tannin  in  the  samis 
manner  as  alumine  ;  however,  it  takes  up  less  of  it.  The 
tannate  of  magnesia  is  of  a  dirty  yellowish-brown  colour; 
it  is  insoluble  in  water,  and  the  acids  decompose  it  with 
case. 

I  propose  to  resume  this  inquiry  as  soon  as  my  other 
avocations  shall  permit ;  principally  with  a  vie^  to  as* 
certain  the.manner  in  which  tannin  comports  itself  Hvitb 
the  metallic  substances,  -       . 
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Jkepmrt  out  a  new  Process  for  the  Preparation  of  the  Muriate 
<f  Barytes^  and  on  the  Means  of  depriving  the  Brandies 
if  Potatoes  J  qf  HopSj  and  others,  of  their  disagreeable 
SnieU.  By  31.  Resat. 

Bead  before  the  Society  of  Pharmacy  of  Paris,  by  Messrs. 

BouLLAY  and  Planche. 

From  the  Annales  de  Chimi£« 

OOME  time  ago  M.  ParmeiHier  communicated  to  the 
Society  a  letter  which  he  had  received  from  M.  Resat, 
practical  chemist  of  Remiremont.  This  letter  contain^ 
among  other  observations,  1 ,  a  new  process  for  the  pre- 
paration of  the  muriate  of  barytes  ;  2,  a  method  for  de^ 
priving  the  brandies  of  potatoes,  of  hops,  and  others,  of 
their  disagreeable  odour,  and  by  the  addition  of  a  small 
quantity  of  sulphuric  acid  and  a  new  distillation. 

The  Society,  who  appeared  to  take  an  interest  in 
these  two  observations,  having  solicited  M.  Boullay  and 
me  to  repeat  the  experiments  of  the  author,  and  report 
to  them  the  result,  I  have  taken  upon  myself  to  fulfil  %hh 
'^latter  part  of  our  commission,  and  trust  that  what  I  have 
to  offer  will  be  considered  by  the  Society  with  indul* 

• 

gence« 

I.  On  the  Muriate  qf  Barytes. 

M.  Resat,  after  having  tried  different  processes  indi* 
cated  for  preparing  the  muriate  of  barytes,  among  others 
those  of  M.  Hufeland  and  of  our  colleague  M.  Bouillofi 
Lagfange,'  not  being  satisfied  with  the  quantities  of  salt 
obtained  by  either  of  these  means,  or  with  the  considera- 
ble consumption  of  combustible,  and  the  loss  bf  fimd, 
ei^aged  in  researches  for  the  purpose  of  remed3'ing  theses 
inconveniencies,  the  following  is  the  process  which  he 
found  to  succeed  the  best.  '  -^  " 

-    .  -  T2  Take 
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Take.sulpbate  of  barytes,  pulverized,  four  parts ;  cbar"^ 
coal,  also 'pulverized  9  one  part;  flOtiri  of  sulphur  a  thint 
of  a  part.  Less  time  by  half,  tlfe  author  asserts,  is  re^ 
quired,  than  in  the  known  processes,  and  one-twelfth 
more  of  crystals  is  obtained  from  the  first  crystallizatioil. 
As  M.  Resat  has  not  entered  into  any  details  respecting 
the  mode  of  operating,  the  quantity  of  salt  obtained  from 
the  processes  already  known  to  the  public,  and  from  that? 
which  he  proposes,  finally  respecting  the  time  his  ppera- 
tipn  must  kst,  we  thought  it  necessary,  ki'  order  to  iff- 
tive  at  a  pretty  «orret?t  judgment  upon  this  subject,  td* 
repeat,  for  the  sake  of  comparison,  the  process,  ^hicb^ 
has  for  a  long  time  past  been, practised  in  the  laboratories'^ 
that  of  M.  Bouillon  Lagrange,  and  that  of  the  author^  o£ 
which  we  shall  now  give  accounts  in  successioa. 

Old  Process.  We  kept  at  a  red  heat,  for  three  homt 
and  a  half,  in  a .  reverb^rato^y  fumaii^e,  a  Hessian  cruci- 
ble filled  with  a  mixture  composed  «f  sixteen  ounces  of 
sulphate  of  barytes,  two  ounces  six  djrachms  of  charcoal, 
both  pulverized,  and  wetted  ?vilJi  a  suflScicnt  quaatity  of 
essence  of  turpentine^  (about  twoouncess). 

When  the  crucible  had  half-pooled^  the  sulpfauret  of 
barytes  was  mixed  with  twelve  pounds  of  pune  hot  water  ^ 
we  then  filtrated  and  precipitated  by  the  muriatic  acid. 

The  liquor  separated^  from  the  precipitate  by  a  new 
fikratipn  was  evaporated  till  a  ^ght  pellicle  ivas  formed. 

It  gave  by  the  first  crystalldzation  muriatet  of 

barytes,  pretty  pure       -    .    -r    ,     -    -    .    .2      5 

Second  crystallization,  muriate  ditto  less  white     2      S^n 

Third  crystallization,  muriate  similar  to  the 

preceding    -..-----.-•    -.(X.     # 

The  mother-water  haying  been  evaporated;  to 
a  great  degree,  yielded  a  shapt^iess  inas^i  <^     '  . 

a  yej- 


OS.     drs. 

a  yellowish  colour^  composed  of  muriate  of 

bary  tes  and  of  iron,  weighing       -    *    -    -^    0      || 


lo  all    -^    -^    ^    -    -    5 


i 


iTlie  product  of  th^e  three  crystallizations,  puriified  by 
tfafe  known  means,  yielded  crystallized  aturiate  of  barytet 
6f  great  purity,  4  oz,  7drs, 

'^Procej^  qf  M.  Bouillon  Lagrange.    We  mixed, equai 
parts  of  sulphate  of  barytes  and  purified  muriate  of  limey 
i  6  ouncl»  of  each.)  This  mixture  was  projected  by  spuon-^ 
tils  into  a  crucible  heated  to  redness.    It  ran  twenty 
minutes  before  the  matter  was  in  complete  fusion. 

We  followed,  in<  tke  rest  of  the  operation,  the  precaa* 
iions  recommended  by  the  authon^  The  products  vihiah 
we  obtained  were^  , 

02.    dr.    gr. 
First  crystallization,  muriate  of  barytes  very 

wbtte,  ID:  pvetty  regular  crystals,  contain- 

•  itngaYery  small  quantity  of  mm'iate  of  lime,     3    4    24 
jSecond  crystallizatiofi ;  the  same  salt  in  small 

•  tamtnas,  resembling  boracio  acid,  as  white 

as  the  preceding     -.    ^    •    -    «    .    ^.    .    i  ;  4    3^ 
The  decanted  liquor, evaporated  anew, yielded 
5  dr,  40  gr»  of  bary tic  salt,  irregularly  crys-      jJ; 
tallized,  very  deliquescent,  and  in. which 
tlie  oxalic  acid  discovered  to  us  the  presence 
i>f  26  grs,  of  muriate  of  lime       ?    -    <-   /^    0    3    40 


■^'P" 


Total  weight  of  tfae  crystals    -    -    5    4    2S 

The  mother-water,  evaporated  to  dryness,  was  disco- 
Tered  to  be  muriate  of  lime  mixed  with  an  almost  inap- 
preciable quantity  of  muriate  of  barytes. 

We; 
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We  shall  remark ,  on  this  occasion,  that  th^  presence  of 
a  very  small  portion  of  this  salt  seems  singularly  to  la- 
Todr  the  crystallization  of  the  calcareous  muriate. 
'  The  salt  obtained  from  the  preceding  crystallizations, 
produced,  after  beiilg  agaifi  dissolved  and  evaporated, 
crystallized  muriate  of  barytes  of  great  pqrity  d^z. 
Idr.  40gr. 

Process  o/M.  SesaL  We  mixed  accurately  16  ounces 
of  sulphate  of  barytes,  four  ounces  of  powdered  charcoal, 
ene  ounce  two  drachms  and  fbrty-eight  grains  of  flowers 
of  sulphur,  being  the  proportions  indicated  by  tTie  au^ 
thor.  This  mixture  was  heated  for  the  space  of  half  ad 
hour  in  a  crucible  closed  and  Itit^^.-  The  matter  was 
then  mixed  with  twelve  times  its  weight  of  pure  hot  wa- 
ter; the  solution,  filtrated,  was  precipitated  by  the  mu- 
riatic acid  added  in  excess ;  the  liquor  was  again  filtrated 
and  heated,  in  order  to  disengage  from  it  the  whole  of 
the  sulphurated  hydrogene,  ut  the  same  time  with  a 
considerable  quantity  of  hydrogenated  sulphur,  'whfoh 
)iad  been  precipitated,  and  which  we  separated  by  tb& 
filtre. 

The  evaporation,,  carried  as  far  as  the  formation  of  a 
slight.  poUicle,  produced :  . 

02.    dr.    gr» 
First  crystaUization  :  muriate  of  barytes  very 
pure,  such  as  we  now  present  to  the  So- 
ciety   .    .    - -    -  3     5   "32 

Secoiid  crystalfization ;  muriate  a  little  less         '     -' 

white  than  the  preceding  -    --     --    -.  i     44S 

X^astly  :  crystabof  a  dirty  white  tinge     -    -  i     i     60 

.  .^    '^ — 5 — • 
In  all     -     -     ••     -     6     6     68 
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^he  product  of  the  second  and  third  crystallizations 
purified  by  a  new  solution  was  2  oz.  4  drs.  12  gr«.  which 
united  with  the  3  oz,  2  drs.  32  grs.  obtained  frona  the  first, 
give  for  the  quantity  of  pure  muriate  of  barytes  obtained 
from  one  pound  of  sulphate,  5  oz.  6  drs.  44  grs. 

On  examining  the  washed  matter  that  had  remained 
upon  the  filtre  after  the  solution  of  the  sulphuret  of  ba- 
rytes, we  foijnd  that  there  was  still  left  a  considerable 
quantity  of  sulphate  not  decomposed.  This  observation 
led  OS  to  suspect  that  the  matter  had  not  been  sufficiently 
heated,  although  the  author  of  the  new  process  announces 
that  less  time  hy  half  is  required  than  according  to  the 
known  methods.  This  assertion  which,  at  first  sight  has 
some  appearance  of  probability,  if  compared  with  the 
bid  processes,  is  entirely  destitute  of  foundation  when  we 
oppose  to  it  that  of  M.  Bouillon  Lagrange,  for  which 
from  15  to  20  minutes  are  sufficient,  especially  if  we 
operate  upon  no  very  considerable  nijass. 

These  considerations  induced  us  to  recommence  the 
operation  in  the  same  proportions  as  above  ;  and  in  order 
that  all  the  circumstances  might  be  rendered  as  similar  as 
possible,  we  heated  the  crucible  in  the  same  <  furnace 
which  had  served  for  the  old  process,  during  the  same 
$pace  of  time  and  with  the  same  quantity  of  fuel,  within 
a  very  trifling  difference.    "        , 

The  result  of  these  experiments  shewed  us  that  a  larger 

quantity  of  sulphate  had  indeed  been  decomposed,  since 

instead  of  5  oz.  6  dr.  and  44  grs.  of  pure  muriate,  which. 

the  preceding  operation  yielded,    we  obtained   in  this 

1  ounces  and  1 2  grains  of  the  sam^  salt. 

11^ we  now  compare  the  quantities  of  muriate  of  barytes 
furnished  by  the  three  processes,  for  each  of  which  1^ 
ounces  of  sulphate  of  barytes  were  employed,  we  find 
theax  m  the  foUowitig  relations : 

1,  Old 


dr. 

««• 

6 

a 

I 

40 

• 

0 

12 
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1 ,  Old  process  -  4 

2,  Process  of  M.  Bouillon  Lagrange     5 
*  3,  Process  of  M.  Ilesat  -  7 

•We  are  very  far  from  pretending  to  present  these  re» 
sdts  as  strictly  invariable ;  for  every  one  knows,  and 
chemists  particularly,  that  operations  of  this  kind  are 
Jiable  to  be  influenced  by  a  multitude  of  circumstances. 
Such  are  the  application  of  the  caloric,  always  unequal, 
whatever  precautions  may  be  used,  the  state  of  vacuity  of 
the  crucible,  the  more  or  less  considerable  interval  esist^ 
ing  between  each  particle  of  the  heated  matter,  &c. 

We  think,  however,  that  this  sketch  will  serve  to  di- 
rect the  pharmaceutical  operator  in  the  choice  of  the  pro- 
cess which  he  may  consider  the  most  advantageous  ;  and 
upon'  this  supposition  w^  shall  offer  the  following  ve- 
ilexions  : 

I  y  The  process  of  M.  Resat  has  over  the  old  one  the 
advantage  of  furnishing  a  larger  quantity  of  muriate  of 
J^arvtes  than  can  be  obtained  pure  after  the  first  crvstai-^ 
lization  ;  2,  If  we  shall  ba  enabled  to  burn  the  large  quan- 
tity of  sulphurated  hydrogene  gas  which  is  disengaged 
during  the  operation,  there  is  no  doubt  that  the  new  pro- 
cess will  obtain  the  exclusive  preference. 

These  reflections  will  more  particularly  interest  prac-* 
titioners  of  pharmacy  who,  embarrassed  by  local  circum- 
stances, cannot  engage  in  operations  of  this  kind  without 
running  some  hazard  for  themselves,  and  exposing  them^ 
selves  to  the  reproaches  of  their  neighbours  who  are  inr 
commoded  by  these  fetid  exhalations.  Such  will  without 
hesitation  give  the  preference  to  the  process  of  M.  Bouil- 
lon Lagrange,  a  preference  founded  upon  the  security 
of  the  operator,  the  celerity  of  the  operation^  the  actual 

savings 
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saving  of  fuel,  and  finally  upon  tliQ  means  of  applying  to 
a  useful  purpose  a  salt  of  little  value,  and  which  almost 
always  abounds  in  the  laboratories. 


II.  Oji  the  Means  of  dejn^iving  Brandies  of  their  disagree* 
able  Smelly  especially  those  prepared  from  Potatoes  an^ 
from  IIvps^ 

**  At  the  time  when  brandies  were  very  dear,  says  M. 
**  Resat,  I  have  tried  different  means  for  removing  the 
^*  odour  of  those  prepared  from  potatoes  and  from  hops. 
*^  I  shall  here  describe  that  which  I  have  found  the  most 
*'  successful.  Inro  50  kilogrammes  of  brandy  of  a  bad 
**  jflavour,  I  poured  5  hectogrammes  of  sulphuric  acid. 
*^' After  haying  stirred  the  mixture,  I  let  it  stand  twenty- 
**  four  hours  and  then  distilled  it.  The  spirit  obtained 
**  was  withput  any  perceptible  smell  of  ether ;  the  aci^ 
'^  had  oxydated  the  oil  to  such  a  degree  as  to  render  it 
^«  fixed," 

Such  is  the  description  of  the  process  employed  by 
M.  Resart. 

In  order  to  repeat  it,  we  endeavoured,  but  in  vain,  in 
various  distilleries  to  procure  brandies  prepared  from  po- 
tatoes and  from  hpps.  In  want  of  these,  and  under  tb6 
persuasion  that  the  process  of  the  cuthor  being  applicable 
to  brandies  of  bad  flavour,  that  known  in  commerce  by 
the  name  of  eau-de-vie  de  marcs^  would  equally  afford  ui| 
niQans  of  ascertaining  its  value,  we  contented  ourselves, 
with  the  latter^ 

For  this  purpose  we  put  into  the  water-bath  of  a  small 
alembic  five  pounds  of  bad  brandy  (eau-de-vie  de  marcs) 
of  a  disagreeable  smell  and  taste,  marking  24  degrees  of 
Baume's  areometer.  We  added  and  mixed  with  it  a 
little  n>ore  than  -jijs  V^^  ^^  concentrated  sulphuric  acid, 
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and  after  letting  it  stand  for  twenty-four  hours,  we  pro^  _ 
ceeded  to  the  distillation,  whereby  we  obtained  48  ounces 
of  alcohol,  wliich  theq  marked  36  degrees  of  the  areon 
ineter. 

This  liquor  we  found  to  possess  the  following  proper* 
ties:  i ,  Its  sqiell  and  taste  were  much  less  disagreeable 
than  previous 'to  the  distillation.  2,  Mixed  with  a  th^ird 
of  its  volume  of  pure  water,  the  original  taste  re-appeared 
ivith  almost  equal  intensity,  though  its  bad  taste  was 
sensibly  diminished. 

We  tliink  however  that,  notwithstanding  the  process  of 
M.  Besat,  by  means  of  which  the  brandies  are  deprived 
of  a  part  of  their  empyreumatic  odour,  as  is^  proved  by 
the  analogous  one  which  the  residue  exhales ;  persons 
accustomed  to  try  brandies  by  tasting,  will  not  easily  be 
,  deceived  respecting  the  real  origin  of  the  alcohol  recti- 
fied by  the  process  which  the  author  proposes,  Though 
"we  cannot  admit  with  him  that  oily  matter  contained  in 
the  alcohol  becomes  fixed  in  consequence  of  its  oxyda- 
tion,  which  is  more  naturally  explained  by  the  precipita- 
tion of  the  carbon  with  the  aid  of  the  ^Iphuric  acid  ; 
■we  beheve  that  the  process  of  the  author,  imperfect  as  it 
is  at  present,  deserves  to  be  better  known  to  chemists. 
We  therefore  conclude:  1,  That  the  observations  of  M, 
Resat,  the  first  upon  the  muriate  of  barytes,  and  the  se- 
cond upon  the  brandies  prepared  from  potatoes  and  from 
hops,  ought  to  be  published  in  print ;  2,  That  the  Cor- 
responding Secretary  of  the  Society  should  be  directed  tQ 
transmit  the  thanks  of  the  Society  to  the  author,  and  tci 
solicit  his  future  communications. 


Anab/sisi 


J 
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yinali/sis  of  Jameses  Powder.    By  M.  Pully. 

Communicated  by  Jd*  Cadet. 

From  the  Ai^nales  de  ChimiE. 


AMES's  Powder  is  in '  high  vogue  in  England  and 
Italy  :  the  English  make  a  secret  of  its  preparation,  and 
sell  it  at  as  high  a  rate  as  its  weight  in  gold,  as  a  so--, 
vereign  remedy  in  asthenic  diseases,  and  fevers  attended 
with  a  depression  of  the  vital  energy.  Dr.  Pearson,  an 
English  chemist,  has,  as  he  says,  analyzed  it,  and  he 
has  asserted  in  print  that  this  powder  is  a  triple  salt, 
composed  of  phosphate  6^  lime  and  ox3'd  of  antimony^ 
The  chemists  who  have  attempted  to  compose  Jameses 
Powder  according  to  Dr.  Pearson's  analysis,  have  uri- 
donbtedly  been  surprised  that  they  did  not  succeed  ;  but 
they  might  naturally  suppose  that  the  English  physician. 
Unwilling  to  betray  a  secret  lucrative  to  his  country, 
tised  some  concealment  in  the  matter;  in  fact,  Jameses 
powder  contains,  besides,  sulphate  of  potash  and  anti* 
moniat^d  potash  *. 

M.  PuHy,  a  Neapolitan  chemist,  who,  in  his  capacity 
of  administratbr  of  the  gunpowder  and  saltpetre  worts, 
has  rendered  great  services  to  the  army  of  Italy,  writes 
me,  that  he  has  been  making' the  analysis  of  this  powder, 
of  which  he  bad  procured  a  sufficient  quantity  from  Lon- 
don to  subject  it  to  a  rigorous  examination.  '  The  follow- 
ing is  a  sketch  of  his^experiments. 

•  Dr.  Pearson's  object  in  his  analysis  was  certainly  not  the  concealment, 
but  the  publication  of  the  composition  of  James's  Powder.  The  only  persons 
interested  in  keeping  this  a  secret  are  the  proprietors,  with  whom  the  doctor, 
we  believe^  has  no  connection.  Although  a  patent  was  originally  obtained  for 
this  powder,  and  a  specification  duly  enrolled,  it  is  well  known  that  the 
medicine  cannot  be  prepared  from  the  description  there  given  of  its  coihpo- 
sition,  which,  like  those  we  find  in  most  specifications  of  medical  patents, 
IS,  contrary  to  the  original  intent  and  express  condition  for  which  patents. luc 
i;rantcd,  purposely  rendered  unintelligible,  with  a  view  to  prevent  imitation. 

^  U2  Experiment; 
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Experiment  L 

I  took  (he  writes)  nineteen  decigrammes  of  JamesV 
powder,  and  put  them  to  infuse  for  some  minutes  in  a 
small  quantity  of  hot  distilled  water.  I  separated  the 
water  from  thein  by  the  filtre,  and  I  obtained,  by  the 
evaporation  of  this  liquid  a  salt,  which  had  all  the  cha- 
racters of  the  sulphate  of  potash.  This  salt^  dissolved 
and  treated  with  barytes,  presented  a  precipitate  of  suL 
phate  of  barytes. 

Experiment  IL 

As  I  had  perceived,  before  decomposing  the  salt  bj 
barytes,  that  the  solution  contained  an  excess  of  free 
potash,  I  wished  to  ascertain  whether  this  potash  did  not 
hold  in  suspension  a  small  quantity  of  oxyd  of  antimony. 
Having  decanted  the  liqu«r  in  order  to  separate  it  from 
the  sulphate  of  barytes,  I  poured  into  it  sulphurated  hy- 
drogene,  which  immediately  formed  golden  sulphur  of 
antimony ;  consequently  the  free  potash  was  combined 
with  a  portion  of  antimony  at  the  minimum  of  oxydation. 
Br.  Pearson  speaks  neither  of  this  combination  nor  of  the 
sulphate  of  potash. 

Experiment  III. 

I  took  the  James's  Powder  which  bad  been  washed 
with  hot  distilled  water,  and  heated  it  with  nitric  acid 
of  20  degrees.  This  acid  dissolved  the  phosphate  of  lime 
without  attacking  the  oxyd  of  antimony  at  the  max« 
imum.  I  separated  this  oxyd  from  the  solution,  and 
poured  into  the  liquor  ammoniac,  which  precipitated  the 
phosphate  of  lime. 

Experiment  IV. 

I  decomposed  the  phosphate  of  lime  by  weak  sufphurio. 
acid,  and  afterwards  re-composed  it  by  lime-watcfr|  (a 
•rder  to  determine  its  proportions. 

Expierimen^ 
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Experiment  V. 

I  took  the  oxyd  of  antimony  at  the  w^jxzwwm  of  ox- 
ydation,  and  dissolved  it  ^n  muriatic  acid.  This  solu- 
tion, treated  by  sulphurated  hydrogene,  produced  a  hy- 
drosulphuret  of  antimony,  containing  more  Sulphur  than 
the  Kermes  mineral,  and  less  than  the  sulpiiur  auratum. 

According  to  these  experiments,  of  which  I  weighed 

all  the  products,  the  nineteen  decigrammes  of  James's 

powder  which  I  analyzed  were  composed  of 

Decigrammes. 
Oxyd  of  antimony,  at  the  maximum  -    -    -    -    »    7 

Phosphate  of  lime       ------,.-^4 

Sulphate  of  potasli      -.--.-.-----     4|. 
Free  potash,  containing  oxyd  of  antimony  at  the 
minimum       ------,  ------    sj- 

19 
To  re-compose  this  powder,  wc  n^ust  take, 

Sulphate  of  antimony     -     -    -     -    2  parts 

Calcined  phosphate  of  lime       -     -     li 
Nitrate  of  potash  ------    4 

These  substances  are  to  be  pulverized,  ii^iixed,  and 
triturated.  They  are  then  to  be  put  into  a  crucible, 
which  is  to  be  closed,  and  strongly  heated.  During  this 
operation,  the  oxygene  of  the  nitric  acid,  acting  upoa 
the  sulphur  of  the  sulphuret  of  antimony,  converts  it 
into  sulphuric  acid,  which  unites  with  a  pprtion  of  the^ 
ipotash,  and  forhos  sulphate  of  potash  ;  the  rest  of  the  free 
potash  retains  antimony  oxydated  at  the  minimum.  The. 
white  powder  which  remains  in  the  crucible  is  the  same 
as  that  which  is  sold  at  such  a  high  price  by  the  English.. 
M.  Pully  asserts  that  he  has  analyzed  his  powder,  in 
.order  to  compare  it  with  that  of  James,  as  it  is  called,  and 
that  he  has  found  it  to  contain  the  same  prmciples  and 

^:same  proportions. 

Decampositwn 
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Decomposition  (^  the  Muriatic  Acid. 

BjfM.  t.  R,  Pagchiani,  Professor  of  Natural  PhUosophy 

at  the  Unioersiti/  of  Pisa* 

FrcHii  the  Annales  de  Chimie. 

J.  HERE  has  just  appeared  at  Pisa,  a  letter  from  Dr, 
Piaccliiani  to  Sig.  Pignotti,  dated  May  5,  1805,  in  which 
lie  gives  a  rapid  sketch  of  the  processes  which  have  led 
iim  to  this  important  discovery.  We  shall  give  an  ex- 
tract of  it  sufficiently  ample  to  satisfy  the  just  impatience 
of  our  readers  *. 

By  occasion  of  the  premium  proposed  by  th€  great  ge* 
Ttcral  and  philosopher  Bonaparte ^  Empei^or  of  the  French^ 
for  the  advancement  of  that  new  and  prolific  branch  of 
natural  phi losopliy  which  was  created  by  the  celebrated 
Gah'Bni,  of  Bologna,  and  since  extended  by  the  genius 
of  Volta,  T  contrived  a  great  number  of  experiments  for 
accomplishing  this  purpose  ;  and  they  have  made  me  ac-» 
quainted  with  a  number  of  facts,  which  I  intend  to  col- 
lect in  a  memoir,  and  V^y  before  the  Italian  Society.  The 
ifcrllbwing  are  those  which  have  led  me  to  the  discovery 
•f  th<i  constituent  principles  of  an  acid  which  has  hitherto 
eluded  the  researches  of  chemists.  I  mean  the  muriatic 
acid,  which  has  been  in  vain  tormented  with  fire,  the 
cJectric  spark,  and  the  aflfinities.  We  know  how  dif- 
ferent opinions  have  been  upon  tlris  subject ;  some  sup- 
posing it  to  be  a  simple  combustible  substance ;  others, 
an  unknown  base,  united  with  oxygen6  ;  others  again,  a 
principle  naturally  acid.  But  these  opinions  have  beea 
looked  upon  by  the  adepts  in  the  art  as  mere  hypotheses^ 
destitute  of  proof. 

♦  I^i!era  (Id  doctor  Francesco  Pacchian?,  prdfcssor  di  fisica  ndlT 
Uruve]?:>ita  di  Pisa,  etc* 

I  conceived 
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1  conceived  that  the  continued  action  of  tlie  pile  of 
Voka  might  afford  a  new  means  of  attemptinj^^  this  de- 
composition ;  nor  did  my  hopes  deceive  me,  for  I  have 
arrived  at  the  discovery  of  the  constituent  principles  of 
this  acid^ 

The  apparatus,  and  the  processes  which  I  have  used, 
jare  so  simple,  that  they  do  not  leave  room  for  the  slightest 
suspicion,  of  illusion.  I  shall  soon  publish  a  detailed  ac* 
fsount  of  the  numerous  experiments  which  these  re« 
searches  have  required  5  for  the  present  I  shall  coniWift^ 
'  myself  to  the  factji,  which  evidently  establish  the  follow^, 
ing  pi*opositions.  ^* 

1.  The  muriatic  acidr  is  an  oxydof  hydrogene^  ocom* 
4juently  composed  of  hydrogene  and-ox}  gene,  - 

2-  In  the  oxygenated  tnuriatic  acid^  and  ther^ore^  % 
fortiori,  in  muriatic  acidj  there  is  a  much  less  proportiam' 
4)f  oxy gene  than  in  water. 

3.  Hydrogene  is  susceptible  of  a  great  main)  different  ie^- 
jgrees  of  oxydation^  not  merely  of  one  degree,  which  forcoft: 
water,  as  nu>st  of  the  pneumatic  chemists  h;iLve  imagined. 

Having  observed  the  phenomena  pf  the  decompositioa 
of  water  by  the  electi'ic  pile,   and  discovered  its  true; 
theory  by  accurate  experiments,    I  easily  contrived  a 
simple  and  convenient  apparatus,  with  which  1  could  ea- 
sily observe  the  changes  which  the  water  experLencod^  * 
whili^t  the  continued  action  of  the  electric  pile  separated 
the  oxyg^n.e  from  it,  at  the  surface  of  a  wire  of  very  puna  - 
sold  which  was  immersed  in  it. 

In  exan^ining  the  progress  of  these  changes,  T  observed 
at  last  a  very  singular  one,  which  announced,  in  an  un- 
equivocal manner,  the  formation  of  ^n  acid.  Other  ex-. 
periraents  had  previously  sln^wn  me  that  the  air  obtained 
was  very  pure  vital  air,  giving  scarcely  a  residuum  of  -^ 
j^  M.  Giobert's  eudiometer. 
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I  next  endeavoured  to  ascertain,  in  a  more  positive 
manner ,  the  existence  and  the  nature  of  the  acid,  o( 
whicji  this  decomposition  had  given  me  indications. 

When  the  water,  or,  to  speluk  more  accurately,  the 
remaining  liquor,  occupied  not  more  than  about  half  th^ 
capacity  of  the  receiver  which  contained  at  first  the  pare 
"water,  it  presented  the  following  characters. 

Its  colour  was  of  an  orange-yellow,  more  or  less  deep,' 
mccording  as  the  volume  had  been  more  or  less  reduced  ;' 
k  resembled  a  real  solution  of  gold. 

At  the  lower  orifice  of  the  vessel,  which  wa5  closed 
with  a  piece  of  taffety,  covered  with  a  double  bladder,  a 
cmell  was  perceived,  which  immediately  called  to  mind 
that  of  the  oxygenated  muriatic  acid. 

The  gold  wire  had  in  part  lost  its  metallic  lustre,  and 
its  surface  resembled  that  of  metaL  attacked  by  a  solvent. 

A  piece  of  woollen  cloth,  placed  in  contact  with  the 
coloured  liquor,  was  easily  reduced  into  small  fragments^ 
ss  happens  with  a  substance  half-burnt. 

Round  the  edges  of  the  vessel  there  was  formed  upon 
the  bladder  aVing  of  a  deep  purple  colour,  which  bound- 
ed a  circular  space,  rendered  entirely  colourless  or  white. 

A  drop  of  this  liquor,  applied  to  tlie  skin  of  the  hand^ 
left,  after  some  hours,  a  beautiful  red  tinge. 

The  liquor  obtained  by  this  process,  having  constantly  • 
presented  the  same  characters,  I  reserved  the  product  of^ 
the  last  operation,  in  order  to  subject  it  to  chemical  ex- 
periments. Ill  these  jVI.  Joseph  Branchi,  a  very  able 
•chemist  of  our  university,  had  the  goodness  to  lend  me 
his  assistance  ;  they  were  made  in  his^  laboratory ,  where 
"we  easily  obtained  proofs  ; 

1.  That  there  existed  in  the  substance  a  volatile  acid, 
i«:hicb  gave  white  vapours  when  ammoniac  v\ras  ap- 
proached to  it. 

i.  That 
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2*  That  this  acid  'was  oxygenated  muriatic  acid,  since 
it  precipitated  the  nitrate  of  silver  in  a  cheese^like  form^ 
and  produced  the  tuna  cornea  of  the  ancients^  or  muriate 
of  silver. 

Hence  it  results,  beyond  contradiction , 

1.  That  the  muriatic  acid  is  an  oxyd  of  hydrogene^ 
and  consequently  composed  of  hydrogene  and  oxygene. 

52.  That  hydrogene  is  susceptible  of  several  degrees  of 
oxydation,  one  of  which  constitutes  water;  the  next^ 
oxygenated  muriatic  acid;  in  default  of  the  latter,  that 
which  produces  muriatic  acid. 

I  shall  treat  of  the  other  degrees  in  a  memoir  which  I 
intend  soon  to  give  to  the  public. 

Experimental  philosophy  has  long  been  prolific  in 
"Wonders :  the  changes  of  azote  into  nitric  acid,  of  hydro- 
gene into  water,  seem  to  me  to^  approach  to  the  mira- 
culous. I  leave  it  to  any  one  to  judge,  whether  we 
ought  not  to  place  in  the  same  rank  that  of  water  into  a 
solvent  of  gold  and  of  platina,  into  that  volatile  substance 
which  attacks  and  neutralizes  the  pestilential  miasmata^ 
and.  which  affords  so  many  resources  to  natural  philoso- 
phy «nd  the  arts. 

After  having  discovered  the  elementary  principles  of 
this  SQ  refractory  substance,  I  am  about  to  occupy  m}^ 
stelf  with  ascertaining  their  proportions  by  experiment 
and  calculation. 

The  nature  of  the  muriatic  acid  being  known,  there 
caii  remain  no  more  obscurity  respecting  its  origin,  or 
that  of  the  muriatic  salts  which  exist  in  the  vast  extent 
of  the  ocean.  F  intend,  upon  a  future  occasion,  to  de- 
duce from  these  data  a  variety  of  other  inferences. 

JL.  B*  G« 
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Process  for  ohtaining  Cobalt  pure.    By  jf.  Tromsdouff. 
From  Gehlen's  Chemical  Journal. 

JtVllX  carefully  four  parts  of  well-pulverized  zafire  with 
one  part  of  nitrate  of  potash  and  half  a  part  of  charcc^ 
in  powder ;  project  this  mixture,  in  small  quantities  at  a 
time,  into  a  red  hot  crucible,  and  repeat  this  opfwratiQa 
three  times,  adding  each  time  to  the  residuum  new  por« 
tions  of  nitrate  of  potash  and  charcoal. 

The  mass  resulting  f]:om  these  detonations,  must  then 
be  mixed  with  one  part  of  black  flux,  and  exposed  for 
thQ  space  of  an  hour  in  a  crucible  to  a  red  heat. 

The  wkole  is  then  to  be  left  to  cool,  the  metallic  co- 
bait  to  be  separated,  pulverized,  mixed  with  three  tiqa^ 
its  weight  of  nitrate  of  potash,  and  the  mixture  deton^ei 
w^th  the  same  precautions  as  mentioned  abpv^. 

The  iron  contained  in  the  cobalt  will  then  be  s^trpjD^jr 
DKyd^ted,  and  the  arsenic  acidified  combines  wjjth  the  pot- 
;^sh.  The  mass  pulverized  is  to  be  repeatedly  Uxiviated 
and  filtered:  in  this  manner  the  arseniate  of  potash  fomi^d 
will  be  separated  from  the  insoluble  residue  which  con- 
^ains.  the  cobalt. 

This  residue  is  then  to  be  treated  with  nitric  aciil. 
which  dissolves  the  cobalt  without  attacking  the  iron 
which  is  found  at  its  maximuyn  of  oxydation. 

The  solution  is  then  to  be  evaporated  ta  dryness,  the 
residue  re-dissolved  in  t^itrous  acid,  and  the  liquor  fil- 
tered, in  order  to  separate  the  last  portions  of  o;syd  of 
iron  which  might  have  escaped  in  the  first  opdration^ 

All  that  remains  to  be  done  after  this  is,  to  decompose 
the  nitrate  of  cobalt  by  potash,  to  wash  the  precipitate^ 
and  to  efiect  its  reduction  by  means  of  heat* 

Extract 
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Extract  of  a  Memoir  hy  MessYs.  Fourcroy  and  Vauqute- 
LiN,  upon  the  Discovery  qf  a  new  inftammabte  and  defe^^ 
noting  Substance  J  formed  by  the  Action  of  the  Nitric 
Acid  upon  Indigo  and  the  Animal  Matters, 

4 
1 

From  the  Annales  des  Chimie. 

*  JL  HE  treatment  of  animal  and  vegetable  matters  by  the 
nitric  acid  has,  it  is  well  known,  given  rise  to  a  number 
of  important  discoveries.  Hie  disengagement  of  a  part 
of  the  azote  of  the  animal  compounds,  their  conversion 
intooxiiJic  acid,  observed  by  Berthollet,  the  formation 
of  ammoniac  and  of.tbeprussic  acid,  discovered  by  Four- 
croy,  will  fix  a  brilliant  epocha  in  the  history  of  chemical 
science.  The  changes  which  the  organic^  compounds 
undergo  from  the  action  of  the  nitric  acid,  from  whence 
result  nine  or  ten  substances,  themselves  compounded,  are 
^themselves  so  multiplied,  so  various,  that  they  excite  the 
astonishment  of  chemists,  and  afford  ground  to  consides^ 
this  action  of  the  nitric  acid  as  a  prolific  source  of  interest- 
ing results,  a  source  which,  as  will  be  seen  from  the  dis- 
covery of  two  matters  ^almost  entirely  unknown  till  the 
present  day,  which  form  the  subject  of  this  memoir,  is 
still  far  from  being  exhausted.  ^ 

The  most  remarkable  of  these  two  matters  is  formed  by 
the  ebullition  of  the  nitric  acid  upon  the  azoted  animal 
or  vegetable  substances.  It  is  yellow,  extremely  bitter, 
and  distinguished  by  its  property  of  burning  and  detonat- 
ing with  violence  by  the  aid  of  a  moderate  heat. 

M*  Haussmann,  in  a  memoir  inserted  in  the  Journal 

^de  Physique  (March  1788),  when  he  treated  indigo  with 

the  acids,  appears  to  have  seen  this  substance.     Though 

he  has  confounded  it  with  the  oxalic  acid,  be  indicates 

X2  very 
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very  clearly  its  properties,  its  bitterness,  its  3rellow  co- 
lour, its  solubility  and  precipitation  by  alkali;  but  its 
principal  property,  that  of  inflaming  and  detonating, 
consequently  its  essential  and  peculiar  nature,  has  en« 
tirely  escaped  his'boservation. 

The  matter  which  Welter  has  termed  the  bitter 
CVamer)^  wherein  he  discovered  the  detonating  property, 
but  which  he  attributes  to  the  presence  of  the  nitrate  of 
potash,  appears  to  be  the  same  substance. 

The  most  convenient  method  of  obtaining  the  sub- 
stance in  question,  is  to  boil  four  parts  of  nitric  acid,  cS 
eighteen  or  twenty  degrees,  with  one  part  of  pulverized 
indigo,  (guatinata)^  till  its  colour  is  destroyed,  the  acid 
has  assumed  a  yellow  hue,  and  there  remains  at  the  sur* 
face  of  the  liquor  only  a  thin  layer  of  a  resinous  matter^ 
which  becomes  fixed  by  cooling,  and  which  is  to  be  se- 
parated ;  to  evaporate  the  solution  to  the  cpnsistence  c^: 
honey,  to  dissolve  the  residue  in  hot  water,  to  filtrate — 
and  to  pour  into  the  liquor  a  solution  of  potash  of  coi&::^^ 
merce,  which  forms  in  it  small  yellow  crystals  of  a 
cular  form  :  this  is  the  inflammable  matter. 

The  resin  which  has  beep  separated  is  converted  ei 
tirely  by  a  new  addition  of  nitric  acid  into  yellow 
Dating  matter. 

If  we  stop  the  operation  before  tlie  period  indicated^^ 
instead  of  the  detonating  matter,  we  obtain  another  ycE  — 
low  and  crystalline  substance,  but,  which  is  more 
luble  in  water,  and  sublimes  in  the  form  of  white  n< 
dies. 

This  substance  presents  aU  the  properties  of  benzoE^  '^ 
acid  altered  by  resin.    In  case  the  operation  is  continue 
it  is  probable  that  the  benzoic  acid  is  decomposed 
volatilized. 
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The  orange  colour  which  the  detonating  matter  ef* 

fects,  ijts  bitter  taste,  its  solubility  in  boiling  water,  in 

i^lcohol,  and  especially  in  nitric  acid,  the  very  intense 

bloofi-red  colour  which  it  receives  from  the  alkalies,  and 

which  it  communicates  to  the  precipitate  formed  by  the 

sulphate  of  iron,  the  tenacity  with  which  it  adheres  to 

the  benzoic  acid  which  is  formed  with  it  by  the  action  of 

the  nitric  acid  upon  the  indigo,  finally,  its  property  of 

detonating  violently  with  a  bright  purplish  Hash,  when 

wrapped  in  a  piece  of  paper,  and  struck  with  a  hammer, 

are  characters  which  sufficiently  distinguish  this  matter 

from  all  other  known  substances. 

The  celebrated  authors  of  this  memoir  have  6onvinced 
themselves,  that  the  detonating  property  of  their  new- 
discovered  substance,  was  owing  neither  to  the  presence 
of  nitric  acid  nor  to  that  of' ammoniac.     Concentrated 
sulphuric  acid  disengaged  from  it  no  acid  vapour,  caustic 
potash  no  ammoniacal  vapour.     They  find  more  reason 
t«  believe  that  potash,  acts  some  part  in  this  detonation  : 
acids  in  which  this  matter  has  been  digested  contain  some 
traces  of  salts,  with  a  base  of  potash  ;  deprived  of  alkali,, 
the  mutter  is  more  soluble  in  water,  and  crystallizes  in 
oblong  laminae  of  a  yellow  colour,  of  a  bitter  taste,  pre- 
senting acid  characters  ;  these  crystals  when^M^etted  with 
Uquid  potash,  recover  their  detonating  property.     The 
effect  which  the  potash  produces  appears  to  be  confined 
to  rendering  this  matter  more  fixed,  favouring  the  accu- 
mulation of  heat,  and  consequently  determining  the  com- 
bustion of  the  elements  that  form  it,  of  the  carbon,  of 
the  hydrogene,  and  perhaps  of  the  azote,  by  the  aid  of 
the  oxygene  which  is  likewise  contained  in  it. 

Indigo  is  not  the  only  substance  which  furnishes  the 
detonating  matter :   the  muscular  fibre,  treated  by  th& 

nitric 
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nitric  acid,  presents  tbe  same  phenotnenay  and  it  is  pro<t 
bable  that  silk,  wooI|  and  tbe  other  aninal  and  vegetable 
matters  containing  azote,  may  yield  it  likewise* 

The  experiments  of  Messrs,  Fourcroy  and  Vauquelin' 
present  t^YO  interesting  facts.  It  results  from  them,  1, 
that  tbe  benzoic  acid  can  be  formed  from  its  constituent 
principles,  which  was  hitherto  not  known ;  2,  that  the 
animal  and  vegetable  substances  containing  azote^ 
through  the  agency  of  the  nitric  acid,  which  separates 
from  them  carbon,  hydrogene,  and  azote,  give  rise  to 
a  substance  super-saturated  with  oxygens,  which  com<» 
municates  to  it  the  detonating  property.  This  sub* 
stance,  which  tbe  authors  have  examined  with  attention, 
appears  to  them  to  be  a  super-oxygenated  hydroqarburet 
of  azote. 
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OHN  Hartop,  of  Brightside,  in  the  parish  of  Shef- 
field, in  the  county  of  York,  Iron-master ;  for  certain 
improvements  in  the  method  of  preparing  malleable  iron 
for  the  purpose  of  making  the  same  into  bars,  sheets,  and 
slit  rods,  and  manufacturing  the  same  also  into  hoop* 
iron;  and  for  certain  improvements  in  the  method  of 
preparing  all  other  malleable  metals. 

Dated  November  7,  1805. 

# 

John  Trotter,   of  Soho-square,  in  the  county  of 

Middlesex,  Esquire ;   for  a  rotary-engjne,  for  applying 

the  powers  of  fluids  as  first  movers^ 

Dated  November  14,  1805. 

WlLLIA>f 
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William  Milton,  Vicar  of  Heckfield)  in  the  county 
ef  Southampton,  M.  A.';  for  a  mode  of  rendering  oar<> 
riages  in  general,  but  particularly  stage-coaches,  inore 
safe  than  at  present,  and  various  other  improvements 
upon  such  carriages.     Dated  November  16,  1805. 

John  Curr,  of  Sheffield  Park,  in  the  parish  of  Shef- 

.  field,  in  the  county  o^  York,  Gentleman;  for  a  method^ 

different  from  any  that  has  hitherto  been   invented  or 

known,  of  laying.a  rope,  or,  in  other  words,  of  twisting 

'   ^and  forming  the  strands  together  that  compose  the  round 

rope.    Dated  November  16,  1805. 

Andrew  Flint,  of  Gee-street,  Goswell-street,  in  the 
'    County  of  Middlesex,  Millwright ;  for  a  max^hine  upon 
an  improved  construction,  which  may  be  used  as  a.steafp- 
^engine.     Dated  November  16,  1805. 

John  De  Lafons,  of  Thread  needle-street,  in  the  city 
of  London,  Watch-maker  ;  for  a  marine  alarum  chrono- 
meter, for  ascertaining  the  time  of  a  ship's  log  line  run* 
ning  out,  the  time  of  the  watches  on  ship-board,  and 
maiiy  other  useful  purposes. 
Dated  November  19,  1805/ 

George  Wyke,  of  Winsley,  in  the  county  of  Wills, 
Esquire  ;  for  a  method  of  working  pumps  of  various  de- 
scriptions by  machinery,  whereby  much  manual  labqqr 
will  be  sparAl.     Dated  November  19^,  1805. 

William  Pocock,  of  the  parish  of  St.  Paul,  Covent- 
garden,  in  the  county  of  Middlesex,  Cabinet-maker  and 
IJphoIsterer ;  for  improvements  on  tables  fur  dining,  and 
Other  use.     Dated  November  19,  1805. 

Archibald  Earl  of  Dundonald;  for  certain  im« 
provements  in  machinery  or  mill-spinning,  for  the  spin* 
Ding  of  cotton,  wool,  silk^  hemp,  and  flax,  and  substi- 

tutes 
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tutes  for  hemp  and  (lax  ;  communicated  to  him  by  Tho- 
mas Nelson,  late  of  Lambeth,  Engineer,  deceased. 
Dated  November  19,  1805. 

Richard  Lumbert,  of  Wick  Rissington,  in  the 
county  of  Gloucester,  Gentleman  ;  for  an  improved 
thrashing-machine  ;  and  also  an  improved  portable  wind- 
lass, to  be  worked  by  men,  or  one  or  more  horses,  par- 
ticularly useful  for  drawing  or  hauling. 
Dated  November  23,  1805. 

Richard  Brown,  of  the  parish  of  St.  Botolpb^  Bx« 
shopsgate,  in  the  City  of  London,  Cabinet-maker;  for 
certain  improvements  in  the  construction  of  several  parts 
of  tables,  and  of  various  other  articles  of  household  fumi-* 
ture,  which  stand  upon,  or  are  supported  by,  legs  or  feet*. 
Dated  November  26,  1805. 

James  Ingram,  of  Castle-street,  in  the  city  of  Bris- 
tol, Grocer ;  for  a  method  of  manufacturing  powder  an* 
gar  from  raw  sugar  alone,  and  from  syrup  of  sugar  alont^ 
and  from  the  mixtures  of  raw  sugar  and  syrup  of  sugar* 
Dated  November  26,  1805. 

Samuel  Amoss,  of  Red  Lion-place,  in  the  parish  of> 
St.^pulchre,  in  the  city  of  London,  China  Enameller ; 
for  certain  improved  methods  of  preparing  various  ena- 
mel  colours,  and  of  applying  the  same  so  prepared  to 
the  ornamenting  useful  vessels  of  glass. 
Dated  November  26  y  1305. 
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Spec^tUion  of  the  Patent  granted  to  AlexakDeK  Wiuoir^ 
qf  Titchborne^treetj  Piccadilfy,  in  the  County  of  Mid^ 
dlesexy  Gun-ntdker ;  for  certatn  Improfvenients  applied^ 
ble  to  Shot-Belts f  Porwier-Plashy  and  Fire- Jrins  ^  alt 
i)escrip turns i    l)ated  July  3>  1805. 

With  a  Plate* 

JL  O  all  to  whom  ihes^  pi'esents  shall  conle,  &c. 
Now  KKOW  Y£,  that  in  compliance  with  the  said  proviso^ 
I  the  said  Alexander  Wilson,  do  hereby  describe  and  as^ 
certain  the  nature  of  my  said  invention,  and  the  manner 
in  which  the  same  is  to  be  performed,  by  the  drawinsA 
in  the  margin  of  these  presents^  and  as  follows  i  that  is 
to  say  1 

Fig.  1  (Plate  VI.)  art  interlor-view  of  the  blMcb«  A,  Urn 
chamber  conuining  the  charge,  being  nmxXy  the  shape  of 
an  egg^  cupped  out  at  the  top  with  a  chefry^  the  size  oi' 
the  bore,  which  prerents  the  bullet^  shotj  or  wadding^ 
£rom  compressing  the  powder,  and  cans^qu^ntly  adds  to  itd 


162   Patent  for  Improvejnmts  applicdHU  to  Shot-Belts  f 

explosion  and  velocity^  is  much  easier  cleaned^  and  the 
barrel  is  not  so  liable  to  lead  or  lose  in  shootings  B,  the 
interior  metal  touch-bole,  projecting  into  the  chanober  in 
the  form  of  a  cone,  prevents  the  shot  from  lodging  so  as 
to  make  the  gun  mi$s  or  bang'  fire.  C,  the  bottom  of  tlie 
anti-chamber,  which  passes  beyond  the  interior  or  innde 
touch-hoie  about  one-sixteenth  of  an  inch. 

Fig.  2,  an  exterior  or  outside  vie^v  of  the  lock-side  of 
the  breech.  D,  the  extremity  of  the  anti-chamber ;  and 
its  diameter  upon  the  k)ck-dde  of  tbc  breech ,  forming,  an 
interior  cone  from  C  to  D  (Figs,  l  and  2.)  which  contains 
the  priming  always  loose;  and  if  it  ^should  at  any  time 
get  datnp,  can  easily  be  removed  by  the  picker  Fig.  3^ 
and  fresh  priming  introduced.  The  exterior  part,  or 
lode-sides  of  the  breeching^  being  sloped  in  an  obtuse  an- 
gular direction  towards  the  top  of  pan  and  breech^'  as*re* 
presented  in  Fig.  1 1 ,  brings  the  locks  of  a  double  gun 
nearer  together,  which  renders  it  more  convenient  to 
cock  ;  the  left  lock  conducts  the  eye  quicker  to  the  ob- 
ject,  and  makes  the  priming  in  tlie  pan  tend  more  to  the 
anti-chamber. 

Gun-Locks. 

Fig.  4,  the  under  jaw  of  the  cock  being  sloped  to- 
wards the  outside,  the  upper  jaw,  corresponding,  with  the 
under,  holds  the  flint  in  an  oblique  direction,  and,  stri- 
king the  hammer  in  that  direction,  (the  hammer-face 
))eing  also  oblii]ue,  or  twisied  towards  the  otitside  of  the 
lock,)  gives  the  flint  moi-e  friction,  increases  the  quantity 
of  fire,  aindj^j^pws  it  'C'lose  to  the  amber  or  touch-hole. 
>  The  webs  of  the  pa^  are  rounded,  which  prevents  the 
•powder^frdm  lodging,  so  as  to  disjoint  the  hammer,  and 
the  pan  is  easier  cleaned,  and  not  liable  to^  lose  the 
priming. 

.  Fig^ 
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"Fig'«'5,  an  iron  or  metal  rest  for  a  gun,  being  well  cal- 
culated for  a  rifle  or  other  gun,  it  being  forged  solid  upon* 
the  second  pipe,  or  any  other  convenient  place,  may  be 
^thier  brazed  on,  screwed  .on,  fixed  with  soft  solder,  or 
made  to  act  with  a  swivel  or  joint.  A  metal  or  iron 
socket  being  fixed  upon  ^e  end  of  the  rammer,  the  rest 
on  the  pipe  is  introduced  into  the  socket.  The  head  of 
t}\e  hammer  being  large  and  chequered,  to  adhere  to  the 
small  clothes^  is  placed  upon  the  thigh,  near  the  groin^ 
either  standing  or  kneeling,  which  supports  the  gun  with 
such  ease,  that  a  very  heavy  one  can  be  elevated  or  de- 
pressed  at  pleasure  ;  or  the  head  of  the  rammer  may  be 
pYaced  upon  the  ground,  the  i*est  being  previously  fixed 
On  th^  socket. 

Shot'BelL 

The  head  of  the  shot-belt  (Fig,  6,)  is  made  to  contain 
mprfi  or  l^ss  quantities  of  shot,  as  occasion  may  require; 
is  filled  with,  accuracy,  without  loss  of  time  or  hazard  in 
filling  the  shot,  and  always  contains  a  charge  ready  to 

load  with. 

•    . 

Fig.  6y  aaaa,  the  extremity  of  the  exterior  or  out- 
w^ard  measure  that  contains  xhe  charge,  and  which  can 
be  raised  or  lowered  at  pleasure  on  the  inner  tube,  and 
fi.xe^  at  proper  distances  by  the  screw  cc,  according  to 
the  quantity  or  charge  required.  A,  the  cover,  into 
which  a  piece  of  steel  is. screwed,  and  afterwards  harden- 
^ed  and  tempered,  to  prevent  the  friction  of  the  spring 
from  wearing  it. 

Fig.  6,  B,  the  top  or  extremity  of  interior  or  inner 
..tube.  C,  the  lower  end,  or  extremity  which  is  screwed 
-  into  the  Plate  VII,  marked  H.  D,  the  hoop,  that  is  sol- 
^  dered  or  cast  on  the  exterior  tube,  Fig.  9.  C  C,  the 
,-slit  and  .screw,  by  which  the  exterior  tube  is  elevated  or 

Y  2  depressed. 
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depressed.  FFF,  the  perpendicalar  spring  and  scrtif 
that  fastens  it,  which  prevents  the  cover  from  openifig  tQ- 
foill  the  shot. 

Fig.  7,  H,  the  plate  to  which  the  interior  tube  » 
screwed.  1 1 1,  the  spring  and  lever  by  which  the  flap  aqtiF 
that  admits  the  shot  into  the  charger. 

Fi^.  8,  the  flap  which  admits  or  cuts  off  the  commtini? 
fcation  of  the  sbqty  is  sloped  nearlj  fropi  (he  centre  to 
the  edge ;  which  edge  i$  rounded,  tq  previept  the  f^p 
catching  or  cutting  the  shpt ;  the  interior  pr  inner  tube 
i$  also  rounded  or  sloped  at  the  bottom  edge* 

Fig*  d^  the  brass  I^ppp,  which  is  9p]dere4  to  tb<K  botr 

*  (om  of  the  plate  Fig.  7,  to  which  the  shot-bag  is  fastene^i 

and  which  is  about  one  inch  in  depth,  apd  grooved,  in 

order  to  fnake  (he  lea|;her  adhere  to  it,  and  is  ^idpst  at  the 

"bottom,  to  prevent  it  from  slipping. 

Fig  10,  an  interior  yiew  of  the  cover  of  the  shc^-l^t, 
Vhich  acts  uppn  the  perpendicular  spring  F  F  F,  shewn 
in  Fig.  6.     l^he  spring  acts  upon  the  part  marked  G. 

Fig.  1 1 ,  a  view  of  the  back  ei)d  of  the  plugs  or  breech* 
ing  of  a  double  gun,  which  are  sloped  more  or  less,  iq 
an  obtuse  angular  direction  towards  the  top  of  the  breech* 
ing,  to.  bring  the  locks  nearer,  or  to  keep  them  at  a 
greater  distance  from  each  other,  as  occasion  may  xt* 
quire. 

r%-  \  ?>  *he  tool,  made  pf  thin  sheet  steel,  or  other 
'  |netal,  with  which  the  breeching  or  piug$  are  sloped. 

The  advantages  to  be  derived  from  my  improved 
breeching  or  pltigs  are,  that  they  have  an  interior  metal 
touch.holf^,  placed  in  a  peculiar  manner,  behind  the  cen* 
trq  of  the  charge,  projecting  into  the  chamber,,  in  the 
form  of  a  coiae,  and  thereby  preventing  the  shot  from 

Jbdgini^^ 
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lodging,  so  as  to  tnak^  f<he  gun  miss  or  hang  fire ;  the 
tpuch-hole  also  conFimunicates  with  the  powdor  in  Uio 
pan  through  the  anti-chamber,  which  is  so  constructed, 
jbhat  in  damp  weather  the  gun  pan  not  miss  or  hang  fire* 
The  inside  of  the  breephing  which  contains  the  charge  is 
.  yearly  of  the  shape  of  an  egg,  ^n4  so  constructed  as  to 
permit  the  powder  to  remain  alw^y^  looses.  It  is  eauer 
pleaned,  and  has  the  advantage  of  lighting  {the  ppwder 
iQUch  quicker^  .an4  in  j»  more  pjsrfept  ipanner  than  Wy 
l^reechiug  iieristofore  used,  .The  locks  of  a  double  gua 
are  neaiertogether  than  any  hitherto  made^wbiph  renders 
it  fiiore  convenient  to  cock  the  left  lock«  The  exterior 
part  <^  the  brieeching  being  sloped  in  an  obtuse  angular 
direction,  conducts  the  eyjS  quicker  to  the  object,  and 
inakes  the  priming  in  thp  pan.  tend  more  (o  |;he  anti- 
chan^b^.  Quns  on  thi$  new  prippiple  «re  much  ^trongec 
^an  others :  they  will  throw  the  shot  more  regular,  with 
grie^^ter  ye}pcity^  and  '4X^  not  so  liable  to  lead,  or  lose 
their  shooting.  ' 

The  jaws  of  ^he  cock  hold  the  flint  iq  an  oblique  dlr* 
fecti<^n,  wbiich  gives  it  more  fription,  increases  thp  quaii* 
tity  of  fire,  and  thrpws  the  firp  close  up  to  the  touch* 
hol.e.  The  wpb  of  the  pan  isrounded>  which  prevents 
the  powflejT  frpm  lodging,  so  as  to  disjoint  the  hammers* 
The  pan  is  easier  cleaned,,  the  prin^mg  always  kept  dry, 
and  the  pan  not  liable  to  lose  it.. 

The  rest  for  x\&e%  does  not  exceed  two  inches  in  length 
and  one  ounce  in  weight,  may  be  used  standing,  or  in 
apy  other  position.     A  very  heavy  gun  may  be  elevated 
pr  depressed  yvith  one  hand,  at  pleasure,  and  a):  the  same^^^ 
time  kept  perfectly  steady. 

fbe  hekd  of  th^  shot-belt  i^  so  construe  ted  as  to  con- 
fain  various  quantities  of  shot,  is  filled  v)^itb  accuracy, 
tfi^hout  Ipsd  of  time  or  hazard  in  spilling,  and  always 

contains 
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contains  a  charge^  as  occasion  may  require,  ready  to 
load  with.     This  ■  improvement    upon   the  shot-beit  ii' 
equally  applicable  to'  the  powder-flask.  -     ' 

In  witness  whereof,  &c. 


T^" 


Observations  by  the  Patentee. 

It  must  be  understood  y  frbm  the  preceding  speciflca* 
tion,  that  my  guns  have  a  triple  advantage,  viz.  the 
1>reeching>  locks,  and  rest.  In  loading  they  prime  them- 
selves, owing  to  the  close  connection  of  the  touch-hole 
with  the  anti-chamber,  which  is  an  advantage  far  su* 
perior  to  the  guns  on  the  old  principle,  they  being  uni<^ 
formly  made  with  wide  exterior  touch-holes,  which  must 
evidently  tend  to  the  xliminution  of  the  strength  of  the 
charge. 

The  powder-flask  is  made  to  contain  the  same"  quan- 
tity of  powder  as  the  chamber  of  the  gun,  which  conse^ 
quently  bringi^  the  powder  into  close  contact  with  the 
wadding  or  shot,  arid  prevents  the  air  from  lodging  so  a^ 

to*  diminish  the  effect  of  the  powder. 

•        .      •  ». 

in  loading  a  double  gun  on  the  old  psinciple,  pallets 
of  shot  iire  apt  to  fall  into  the  cylinder  hole  of  the 
breech  of  the  unloaded  barrel,  and  stop  the  communica- 
tion hetween  the  powder  in  the  pan  and  the  charge, 
which  is  with  great  difficulty  removed.  Double  guns 
on  my  principle  are  entirely  prevented  from  such  incon- 
venience, by  having  the  interior  touch-hole  elevated  in 
the  bottom  of  the  chamber  in  a  conical  form,  which 
wholly  prevents  the  pallets  from  lodging  on  it. 
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Specification  of  the  Patent  granted  to  Matthew  Gregsow , 
of  Liverpool^  Upholder;  for  a  Method  of  cleansing  Fea^ 
thers  for  BedSy  and  Hair^  JVooly  Down^  •  and  other  the 
natural  Coveting  of  Birds  and  Aniynals  froni  their  Ani- 
mal  Oily  in  the  most  perfect  Manner^  and  in  such  a  Way 
as  to  render  t/ieni  more  healthful^  sweet ,  and  pleasant 

,  for  Use. 

Dated  December  4,  1804. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Matthew  Gregson  do  hereby  declare,  that  the 
Dature  of  my  sai4  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  are  hereinafter  partis 
cularly  described  and  ascertained,  as  follows  ',  that  is  to 
say: 

Kirst,  I  place  the  said  feathers,  and  the  hair,  wool, 
down,  and  other  natural  covering  of  birds  and  animals^ 
or  aiwy  of  them,  attached  to  the  skins  or  hides,  or  other- 
wise, in  a  chamber  or  vessel,  or  other  proper  receptacle, 
elosetd  on  all  sides  except  at  that  part  where  the  heat,  of 
heated  elastic  fluid',  hereafter  to  be  described,  is  to  be 
iotvOd[uced ;  and  also  at  another  part,  where  the  exha-> 
lation3  or  vapours  of  animal  oil,  and  other  impurity,  are 
suffered  to  pass  out.     And  I  dispose  the  said  feathers, 
hair,  wool,,  down,  or  other  natural  covering  of  birds  and 
animals,  thinly,  lightly,  or  openly,  within  the  said  cham« 
her,  vessel,  or  receptacle,   or  other  proper  receptacle, 
by  means  of  shelves,  sticks,  or  other  supports,  if  need* 
ful,  in  such  manner  that  the  said  heat,  or  heated  elas« 
tic  fluid,  may  be  duly  applied  to  all  and  every  part  and 
portion  thereof. 

Secondly, 


1W       Taientfor  cleansing  Feathers /dr  Beds,  i(d. 

Secondly,  I  do,  by  the  usual  and  w«lI-known  methods^ 
raise  steam,  or  I  do  beat  the  commoii  air  of  the  atmoi^ 
pbere,  and  cause  tbe  same  to  enter  through  an  aperture^ 
and  by  means  of  pipes  or  flues,  when  needful,  into  the 
said  chamber  or  vessel,  or  receptacle,  so  as  to  give  suf^* 
ficient  heat  to  the  contents  thereof,  as  aforesaid,  in  ordef 
to  evaporate  and  drive  off  the  offensive  animal  oi)^  and 
render  the  said  contents  more  sweet  and  pleasant  for  use ; 
for .  which  purpose  I  permit  the  said  steam  or  heated  aii 
to  escape  again  along  with  the  said  offensive  aniinal  oil^ 
through  another  aperture  in  tlie  said  chamber,  vessel,  or 
leceptacle;  and  I  do  so  manage  my  fire,  and  regulate 
the  said  apertures,  that  the  heat  shall  be  adequate  to  the 
intended  purpose,  and  continued  a  sufficient  time  to  coin-> 
pletc  the  intended  effect. 

Thirdly,  and  lastly,  instead  of,  or  along  with,  the 
steam  or  heated  atmospheric  air  aforesaid,  I  do  avail  ray'^ 
self,  and  make  use  of,  such  other  heated  vapours  or  elas« 
tic  fluids,  or  gasses,  as  may,  with  economy  and  advan<« 
tage,  be  appli^t^  my  said  purpose ;  and  more  particu«* 
larly  I  dp  use  the  altered  residue,  or  steam  of  heated 
and  bunied  common  air,  which  has  passed  through,  ot 
amongst,  certain  bodies  in  combustion,  or  fuel,  which 
do  not  give  out  any  taint  or  smell,  or  otherwise  injiuNi 
the  good  qualities  of  the  said  feathers,  hair,  wool,  down, 
or  other  natural  coverings  of  birds  and  animals,  so  iiH 
tended  to  be  rendered  sweet  and  pleasant  for  use, 

lu  witness  whereof,  &c» 


Jfyecificati^ 
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apeci^cation  of  the  Patent  granted  to  Stephen  Cluib^ 
of  Colchester  J  in  the  County  of  Essex  ^  Millwright ;  for 
an  improved  Mangle^,     Dated  September  37,  1805. 

With  an  Engraving. 

JL  0  all  to  Whoni  these  pfesents  shall  dome,  &c. 
Now  KNOW  Yfe,  that  in  compliance  witli  the  said  proviso, 
I  the  said  Ste[ihen  Clubb  dt>  hereby  declare,  that  mjr 
said  invention  or  an  improved  mangle  is  descrihed  and 
ascertained  ih  and  by  the  drawings  and  description 
thereof  underneath  these  presents^ 
Irt  witness  whereof,  &c. 

J'ig'  1>    (Wate  VII.)    A  B,    ate   two   hollow   rollers, 

which  may   be  both  of  a  size   and   length,    about   two 

feet    sii    inches    long    each,    and   about   one  foot   two 

inches  diameter,  and  they  may  be  made  with  a  flat  side 

to  each,  as  C  C,  which  should  consist  of  full  one-fourth 

or  more    of  the  circumference,    and    an    inch    and  an 

half  deep,    or  more,  from  the  true  circle,   and  should 

rise    regular   from   the   deepest  part   of   the  flat  D,  to 

the  highest  or  true   circle  E  ;    so  that  by  turning  the 

handle  F  the  two  flats  will   meet  together  at  the  small 

Toiler  G,  which  will  give  it  above  three  inches  room  to 

take  out  or  to  put  in.     The  three  inches,  or  thereabouts 

room,  will  also  make  room  enough  to  put  the  small  roller 

G  in  when  the  linen  is  wound  on  it ;  which,  when  done, 

and  the  handle  F  turned  round,  it  will  bring  the  weight 

of  the  upper  roller  A  (which  must  be  suflJciently  loaded 

with  heavy    materials)    upon   the    linen,    or  the  small 

roller  G.     The  flat  C  should  be  made  to  open  from  black 

line  a  to  black  line  6,  in  order  to  put  in  the  loading.  The 

centre  of  the  upper  roller  H,  and  the  centre  of  the  pi« 

nion  I,  should  have  room  to  rise  and  fell  thrf  ^  or  four 
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inches,  and  should  be  connected  by  the  connecting  iron  Kv 
The  two  wheels  L  M  naay  be  both  of  a  sizfe,  and  about 
two  inches  larger  in  the  diameter  than  the  rplleraoa 
which  they  are  fixed.  The  two  pinions  also  which  work 
ill  them  should  be  both  of  a  size,  and  about  two  inches 
and  a  half  the  diameter.  The  small  roller  G  infixed  in 
•  the  frame  by  a  button^  which  turns  over  the  spindle  or 
centre  of  it  at  N.  On  the  other  side  of  the  frame,  the 
end  of  the  clotb  which  goes  round  the  linen  works  up 
and  down  when  the  mangle  is  at  work,  as  at  O^.  Th« 
frame  P  P  may  be  fastened  together  with  strong  screws,  or 
otherwise,  into  the  cross  railQ,  which  may  be  ten  inches 
.  or  more  wide,  and  about  two  inches  and  a  half  thick. 
The  two  side  pieces  of  the  frame  P  P  may  be  oF'the  same 
thickness  as  Q,  and  about  four  inches  and  a  half  wide: 
the  feet  R  R,  of  frame  P  P,  may  be  two  feet  long,  little 
more  or  less.  The  small  roller  G,  on  which  the  linen  i» 
wound,  is  about  three  inches  in  diameter,  and,  is  made 
to  take  out  of  tlic  frame  on  the  contrary  side  of  which 
the  pinions  work,  as  at  S. 

Fig.  2,  end  view  of  Fig.  t.  C,  the  flat,  D-,  the 
depth,  E,  the  circle,  or  highest  part  of  the  flat,  H,  the 
centre  of  the  roller.  I,  the  centre  of  the  pinion.  K, 
connecting  iron.  M,  the  wheeL  O,  the  cloth.  P,  the 
frame.     R,  the  feet. 

I  make  my  improved  mangle  of  any  other. convenient 
size  or  dimensions  as  may  be  required. 


'  Observations  by  the  Patentee. 

The  various  excellences  which  my  mangle  contain  are — 
almost  liid  under  the  simplicity  of  its  principle ;  but  I 
think  it  may  not  be  amiss  to  attempt  ta  point  out  two  or" 
three  of  them* 
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.  First,  It  is  often  observed  by  mechanics,  that  time  and 
power  cannot  increase  together,  for  as  one  increases  the 
pther  diminishes  ;  but  with  respect  to  my  mangle,  ^yherl 
compared  with  others,  it  will  l>e  found  to  gain  double 
motion  by  the  sa^me  power;  for  as  the  lower  part  or 
roller  moves  by  the  resisting  power  of  the  upper  one, 
there  jnust  be  double  motion. 

Secondly.  As  the  weight  is  constantly  ppon  the  linen, 
frogi  the  time  it  is  introduced  into  the  mangle  until  deljr 
vered  out,  thje  mangtipg  must  certainly  be  executed  fas- 
ter  than  if  the  linen  \yere  to  be  worked  off  of  one  roller 
OD  to  another^  as  in  the  mangles  of  the  usual  cpn* 
:|struction. 

Thirdly*  The  weight  used  in  my  mangle  is  little  more 

^  than  half  the  weight  required  in  any  other  mangles,  con- 

:§equently  a  little  more  than  half  the  labour  or  power  eni- 

jployed  in  otlier  piangles  will  be  necessary  tp  set  minp 

io  work. 
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specification  of  the  Patent  granted  to  Alexander  Brodie, 
of  Carey-street^  in   the  Liberty  of  the  Rolls y   in    the 

,  £minty  of  Middlesex ^  Iron-Master ;  for  his  new  and 
improroed  Form  or  Method  of  making  Steam- Erfgine^ 
Boilers y  and  Sieafn-Boilers  for  various  other  Purposes, 
and  of  constricting  the  Flues  for  conveying  the  Heat  te 
the  samcy  whereby  the  Consumption  of  Fuel  is  considera^ 
6 (y  lessened.     Dated  May  31,  i805, 

-»--        ,  With  an  Engraving, 

4-  O  all  to  whom  these  presents  shall  come,  &€• 
Now  KNOW  YE,  that  I  the  said  Alexander  Brodie,  in 
compliance  with,  and  in 'pursuance  of,  the  said  proviso 
^  t:lie  said  recited  letters  patent  contained,  (by  this  in- 
Z  2  strument 
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strument  in  writing,  vnder  my  hand  and  seal,)  do  partU 
cularly  describe  and  ascertain  the  nj^ture  of  my  said  in^ 
vention  in  the  said  letters  patent  mentioned,  and  in  what 
xnanner  the  same  is  to  be  performed,  and  declare  the 
same  to  be  in  ii^anner  following  ;  that  is  to  say :  I  mak^ 
my  cast-iron  boiler  of  any  size,  in  form  as  by  the  draw* 
ing  hereunder  appears ;  the  cast-iron  plates  are  made 
with  flanges,  to  any  size  that  may  be  wanted  for  thp 
l>piler,  and  put  together  with  rivets  or  screws, ,  and  nuts 
and  paste-board  between  the  plates ;  and,  to  prevent  the 
boiler  from  giving  way  by  force  of  the  steam,  tliere  are 
several  wrought  iron  stays  fixed  in  the  inside  of  the 
boiler.  The  boiler  so  made,  stands  upon  iron,  so  that 
there  is  scarcely  one  Quarter  of  an  inch  but  what  the  fife 
has  its  full  power  over  the  bottom  of  it.  There  arc  two 
fire-places,  and  the  flue  round  is  done  with  brick,  ac- 
cording to  the  height  and  width  that  may  be  required. 
The  top  of  the  boiler  is  flat,  and  I  gover  it  with  brick, 

Jn  witness  whereof,  &c, 

Explanation  of  Sj;:etch  for  CAsxrlRON  Boiler. 

Fig.  1,  (Plate  VIII.)  is  a  cross  section  of  the  boiler, 
The  dotted  line  from  a  shews  the  tlue  that  goes  under, 
find  has  a  brick-breadth  partition  in  the  ipiddle>  that 
equally  divides  it. 

Fig  2  js  a  plan  of  the  botton^  of  boijer,  jmcl  ^Iso  look- 
ing down  upon  the  flue,  a&a'latf,  atcc,  &c.  In  eacb 
sketch  are  flanges,  cast  to  the  plates,  for  Ibe  pnrpojC^of 
riyetting  the  whole  together.  At  D,  or  thereijibouts,  in  the 
lid  or  top  of  the  bpiler  is  4  man-hole  seventeen  inches 
^i^rpeter. 


Jffec^aim 
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Specification  of  the  Patent  granted  to  BAittioDALt  Bojbeat 
DoDD,  of  Change-aUey J  in  the  City  of  London^  ChU 
Engineer ;  for  various  Imprffoetnents  in  the  Construe^ 
Hon  of  Fire-places^  and  adapting  Stoves  and  Gratis 
Sheiisto,     Dated  April  18,  1805. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come^  Scc^ 
^ow  KNoy^  YE 9  th^t  in  compliance  with  the  said  proviso^ 
J  the  said  Barrodall  Robert  Dodd  do  hereby  declare^ 
that  my  invention  is  fully  described  and  ascertained  in 
manner  and  form  fojlowinp^,  reference  being  had  to  the 
drawings  in  the  margin  of  these  presents;  that  is  to 
say: 

Fig.  3  (Plate  VII.)  is  an  elevation  or  front-view  of  the 
fire-place. 

Fig.  4  an  horizontal  section  of  the  same,  inunediatd/ 
l^elow  the  breast  of  the  chimney. 

Fig.  5,  aside-view.  The  same,  letters  refer  to  thesame 
parts  in  each  figure. 

A}  columns  supporting  the  chimney. 

B,  the  grate. 

C  and  I)  reflectors  of  metal^  or  other  suitable  ina« 

terialst 

By  the  plan,  Fig.  4,  the  manner  of  constructing  the 
Sre-rplace,  the  flues,  and  the  situation  of  the  grate,  is 
(learly  shewn. 

G  and  H  are  flues  of  fire-places,  supposed  to  be  in 
apartments  below.  I  and  K  plates  of  iron,  of  which  the 
sides  of  the  flues  in  tne  room  may  be  formed,  from  the 
hearth  to  the  breast  of  the  chimney,  to  save  an  unneces* 
Wy  projection  of  brick- work  in  tlie  room.    L  M  N  O,  the 

throat 
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throat  or  opening  of  the  chimney,  which  may  be  con* 
tractcd  at  pleasure,  by  plates  of  iron  or  registers^  in  Xh% 
usual  way  ;  but,  wher^  a  larger  apc;rture  may  be  required, 
it  can  be  extended  as  at  PQ,R  S,  i\nd  a  part  thereof  at 
each  side,  as  at  T  V,  may  be  made  to  lift  up  at  pleasure, 
in  the  manner  of  a  register.  G  represents  one  of  the  re- 
flectors, pushed  back  close  against  the  wall,  and  D  the 
other  half  open.  In  the  drawing  the  reflectors  are  placed 
close  to  the  grate,  but  they  should  be  moveable,  or  made 
to  slide  horizontally  in  grooves,  or  on  rollers,  or  other- 
wise, from  E  to  F,  which  will  permit  them  to  open  at 
different  angles,  and  at  various  distances  from  the  gtate, 
as  shewn  at  W.  They  may  be  fixed  on  hinges,  or  other- 
wise, vertically,  to  the  backof^the  fire-place;  or  they 
may  be  united  to  the  sides  of  the  stove  or  grate.  The 
reflectors  may  be  made  either  of  one  entire  piece,  or  se- 
'^arated  in  the  centre,  or  elsewhere,  as  may  be  judged  to 
be  most  convenient ;  and  they  might  be  so  constructed  as 
to  slide  into  a  recess  formed  in  the  wall,  or  contrived  so 
as  to  slide  out,  or  turn  completely  round,  by  which,  ei- 
'^her  side  may  be  presented  to  the  fire ;  one  of  which 
only  might  be  polished,  and  the  other  japaned.  In  sonie 
cases  it  might  be  useful  to  make  the  reflectors  without  ei- 
ther affixing  them  to  the  fire-place  or  the  stove,  in  the 
'manner  of  a  fire-skreeI^,  to  stand  upon  legs,  or  otherwise; 
but  there  are  a  variety  of  modes  in  which  the  reflectors 
'mSght  be  applied. 

The  dotted  line  £  A,  E  A,  denotes  the  space  that  the 

brick-work   above  the  polumns,   forming  the  chimney, 

prdjects  over. 
t    ■  .  ■    '  ^ 

Brackets  or  trusses  might  be  applied,  to  support  tlje 

chimney  or  bripk-work,    instead  gf  cplurops,    if  pr^ 
furred- 


^.pr- 
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The  principal  intention  and  advantages  of  these  reflec- 
tors are  to  augment  the   warmth  of  the  room  without  in- 
creasing the  consumption  of  the  fuel.    They  maj^  be  used 
on  the  first  ki«dhng  of.  a  fire,,  by  being  drawn  forward  at 
right  angles,  close  to  the  stove  or  grate,  on  each  side ; 
in  which  situation  they  will  assist  in  producing  a  sti*ong 
draught,  and  cause  the  speedy  inflammation  of  the  fuel 
in  the  grate.     Wlieri  this  isteflFected,  they  may  be  pushed 
about  half  way  back,  in  order  that  the  radiant  heat  from 
the  sides  of  Ihe 'fire ^ may   impinge  against  them,   and 
thenfce  be  reflected  into*  the  room  ;  but  when  die  fire  has 
•biirrift  clear,  or  ho"  smoke  is  apprehended,  the  reflectors 
Bfaould  be  thro\fn  quite  back  :  in  which  case  the  dhrect 
xtfterific  rays  froni  t>oth  sides  of  the  fire  will  all  pass  into 
•rite  r<ioi»  in  the  same  manner  as  they  now  do,  from  the 
rftortt-only-,*- and  thereby  raise, the  temperature  of  the 
apartment  Avithout  adding  to  the  consumption  of  fiieF^ 
iBLxiA  at  the  same  time  allow  a  morc  extehsive  view  and 
■feenefit  of  the  fire  than  has  been  obfained*  by  any  oihefr 

«Mode.    •  .    ^     "..         r  .        . 

_  .....  ,    . 

■**    J'^ig.  6  is  an  extinguisher,  or  metal  case,  so  formed  as 

)  Completely  inclose  the ''stove  or  grate  with  the  fire, 

''hich  will,  when  put  on,  exclude  the  air,  which  is  so 

Essentially  necessary  to  combustion,  and  thereby  speedily 

js'riaother,  or  put  out  the  fire^without' removing  the  heate(J 

oinders,  creating  any  dust  ot  trouble  wliatever  ;  and  ijk 

ill  also  save  the  coals  in  the  gtate  tir  siove  at  the  time 

extinguishing  the  fire. 

In  witness  whereof,  &c* 


'»    '    ,     ' 
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On  tfTt  artificial  Suhsianii^  which  possesses  the   prineipal 
characteristic  Properties  of  Tannin. 

By  Charxes  Hatchett,  Esq.  F.lt.S. 

From  tbe  Phii.osophicai.  Transactions  of  the 

Royal  Socizty. 


Ti 
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HE  discovery  of  the  principle  on  which  the  effects  of 
ImikQJD  essentially  depend,  may  be  partly  attributed  to 
Ifr.  Deyeux,  who  obtaiued  a  substance  from  gaDs  which 
he  considered  as  a  species  of  resin  *y  but  which  was  af« 
terwards  proved  by  Mr.  beguin  to  be  that  which  rendei^ 
the  skins  of  animals  insoluble  in  water,  and  imputresci* 
b!e,  and  thus  to  be  the  piinciple  by  which  they  are  con« 
irerted  into  leather  f. 

The  chief  ebaracterisiic  property  of  this  substance 
'm'as  .ascertained  by  Mr.  Seguio  to  be  that  of  precipi* 
fating  gelatine  or  glue  from  water  in  a  state  of  insolu* 
bility  ;  and  as  it  was  evidently  different  from  any  vegeta* 
ble  substance  hitherto  di^overed>  he  gave  it  the  name 
of  tannin. 

This  discovery  of  Mr.  Seguin  at  once  unveiled  the 
theory  of  the  art ;  an  easy  and  certain  method  was  a& 
forded  by  which  tannin  could  be  detected,  and  its  re« 
lative  quantity  in  different  substances  be  determined, 
whilst  the  nature  and  properties  of  this  newly-discovered 
vegetable  principle  could  be  subjected  to  accurate  inves* 
ligation. 

*  M^moire  tur  la  Koix  de  Galle^  par  M*  Dcyeax;  Annates  de 
^Qhlmie,  loiiie  XVII.  p.  23. 

^  Ibib.- tome  XX.  u.  15« 

Tie 
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The  former  has  derived  elucidation  from  the  experi- 
ments of  Mr.  Biggin  ^,  and  much  has  been  contributed 
in  every  respect  by  Mn  Proust  f,  but  the  subject  has 
received  the  greatest  extension^  and  some  of  the  most  va- 
luable additions,  from  the  ingenious  labours  of  Mr.  Davy^ 
psurticularly  the  discovery  of  the  important  fact,  that 
catechu  or  terra  japotiica  consists  principally  of  tannin  {. 

The  united  results  of  the  experiments  made  by  these 
and  other  eminent  chemists^  appear  therefore  to  hafS 
fully  established)  that  tannin  is  a  peculiar  substanM  or 
principle  which  is  naturally  formed,  and  exists  in  a  grett 
number  of  vegetable  bodies,  such  as  oak  bark,  galls,  su*> 
mach,  catechu,  &c.  &c.  commonly  sccompanied  by  cic^ 
tract,  gallic  acid,  and  mucilage. 

But  no  one  has  hitherto  supposed  thai  it  could  be  pro- 
duced by  art,  unless  a  fact  noticed  by  Mr,  Chenevix  may 
lie  considered  as  some  indication  of  it. 

Mr«  Chenevix  observed^  that  a  decoction  of  eoflee* 
berries  did  not  precipitate  gelatine  unless  they  bad  been 
previously  roasted  ;  so  that  tannin  bad  in  this  case  either 
been  formed,  or  had  been  developed,  from  the  other  re« 
^etable  pritieiples  by  the  effects  of  beat  §. 

Some  recent  experiments  have  ho^^ever  convinced  me, 
tW  a  substance  possessing  the  chief  characteristic  pro* 
perties  oi  taimin  may  be  formed  by  very  simple  meanly 
not  only  from  fegetabl%  but  even  from  mineral  and  imi* 
mal  substances* 

•  Phil.  Trans.  1799f  p.  25^ ;  and  vol.  XI L  of  the  first  serines  of  t)iU 
work,  p.  25. 

t  Annales  4e  Chimie,  Tome  XXV.  p.  S25.  ibid.  Tome  XLI. 
p.  SSI.  Ibtd.  XLIL  p.  89;  and  vol.  Xl*  p*  ^i  first  series,  and  vol.  I. 
p.  145,  new  series  of  this  work^ 

X  Phil.  Tians.  1803,  p.  2dS;  and  vol.  III.  p.  ie5|  n^ew  series  •f 
llus  work. 

4  NichiilsDn*s  Journal  for  180$,  vol.  li.  p.  114. 
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In  th«  course  of  my  experiments  on  lac,  and  on  some 

of  the  resins,  1  had  occasion  to  notice  the  powerful  etr 

fects  produced  on  them  by  nitric  acid  ;  and  I  have  since 

a  observed,  that  by  long  digestion  almost  every  species  of 

resin^  is  dissolved,  and  is  so  completely  changed,  that 

.w.ater  does  not  cause  any  precipitation,  and  that  by  eva^ 

x^poratipn  a  deep  yellow  viscid  substance  is  obtained,  w^ich 

•  is  ^quj^Uy  soluble  in  water  and  in  alcohol,  se  that  the  re-t 

:  ainous  characters  are  obliterated. 

When  I  afterwards  had  discovered  a  natural  substancBi 
which  was  composed  partly  of  a  resin  similar  to  that  of 
recent  vegetables,  and  partly  of  asphaltum  *,  I  was  in-^ 
,/duced  to  extend  the  experiments  already  mentioned  to 
^tbe  bitumens,  in  the  hope  of  obtaining  some  characteris- 
tic properties  by  which  the  probable  original  identity  of 
■  these  bodies  with  vegetable  subs1t^.nccs  might  be  farther 
.  corroborated.     In  this  respect  I  succeeded,  in  some  mea^ 
..  sure  better  than  I  expected  ;  but  I  obs^^rved  a  very.  ma-» 
^.jterial;  difference  between  the  solutions  of  th^  resins  and 
those  of  many  pf  the  bitumens,  such,  for  instance,  as 
asphaLtum  and  jet.     The  first  efTect  of  nitric  acid,  du? 
.xing  long  digestion  with  these  substances,  w?^  to  form  a 
very  dark  brown  solution,  Avhilst  a  deep  yellow  or  orange- 
coloured  mass  separated,  which  by  subsequent  digestion 
in  another  portion  of   nitric   acid   was  completely  dis- 
solved, and  by  evaporation  was  converted  into  a  yellow 
viscid  substance,  equally  soluble  in  water  and  in  alcohol, 
so  as  to  perfectly  resemble  that  which,  by  simikr  means, 
had  been  obtained  from  the  resins,  excepting  that  when 
burned  it  emitted  an  odour  somewhat  resembling:  ithat  of 
the  fat  oils. 

♦  Phil.Trgins.  1804,  p.  385. 
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It  therefore  appeared  to  me,  that  the  first  or  dark 
bro^n  solution  had  been  formed  by  the  action  of  the  ni- 
tric acid  on  the  uncornbined  carbonaceous  part  of  the  bi- 
tumens, or  that  by  which  they  are  rendered  black  ;  and. 

* 

that  the  deep  yellow  portion  which  ivas  separated  was, 
that  which  constituted  the  real  or  essential  part  of  these 
bitumiTious  substances,  ^his  opinion  was  confirmed  by 
some  expieriments  which  I  purposely  made  upon  amber  ;: 
and  having  every  reason  therefore -to  believe,  that  the 
dark  brown  solution  obtained  from  asphaltum  and  jet  was 
in/act  a  solution  of  coal,  I  repeated  the  experiments  on 
several  varieties  of  the  pit  or  mineral  coal,  from  all  whici^ 
I  obtained  the  dark  brown  solution  in  great  abundance  ; 
but  those  coals  Avhich  contained  little  or  no  bitumen  did 
not  yield  the  deep  yellow  substance  \vhiob  has  been  mea« 
tioned. 

Ineach  experiment  I  employed  \qo  grains  of  the  coal, 
Arhich  I  digested  in  an  open  matrass,  with  one  ounce  of 
xiitric  acid  diluted  with  two  ounces  of  water.     (The  spe- 
•  cific  gravity  of  the  acid  was  1.40.) 

After  the  vessel  bad  been  placed  in  a  sand^bathy  and 
-as  soon  as  it  became  warm,  a  consideorable  effervescence, 
attended  with  much-  nitrous  gas,  was  produced  :  after 
about  two. days  I  commonly  added  a  second,  and  some- 
times a  third  ounce  of  the  acid,  and  continued  the-  di- 
:gBstioQ  during  five  or  six- days,  or  until  the  whole,  or 
/  :nearly  the  whole,  was  dissolved,  excepting  in  tbqse  cases 
when  the  deep  yellow  substj^nce  was  formed ;  for  thisl 
constantly  separated. 

The  next  experiment  was  made  upon  charcoal,  which 
was  Qiore  readily  dissolved  than  the  preceding  sub- 
jS|;ances,  without  leaving  any  residuum  ;  the  solution  was 
perfect,  and  the  colour  was  reddish-brown  *• 

r;  '*^Tl}e  solubility  of  charcoal  io  nitric  acid,  and  some  of  its  properties 

A  a  «  when 
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Havmg  thas^  by  means  of  nitric  acid,  obtained  sohi«^ 
tions  from  asphaltum,  from  jet,  from  sev^al  of  the  ]Ht» 
coals,  and  from  charcoal,  I  evaporated  them  to  drylless 
in  separate  vessels,  taking  eare  in  the  latter  part  of  the 
process  to  evaporate  very  gradually,  so  as  completely  to 
expei  the  remainder  of  the  acid  without  burning  the  re* 
flfdoijm  ;  this,  in  every  case,  proved  to  be  a  brown  glossy 
substance,  which  exhibited  a  resinous  fracture. 

The  chemical  properties  of  these  residua  were  as  fol* 
hnrs: 

1.  They  were  speedily  dissolved  by  cokt  water  tod  by 
alcohol. 

2.  Their  flavour  was  highly  astringent. 

3.  Exposed  to  heat,  they  smoked  but  little,  swelled 
much,  and  afforded  a  bulky  coal. 

4.  Their  solutions  in  water  reddened  litmus-paper. 

5.  The  same  solutions  copioudy  precipitated  th^  me- 
tallic salts,  especially  muriate  of  tin,  acetiteof  lead,  and 
DXysulphate  of  iron.  The  colour  of  these  precipitates 
was  commonly  brown,  inclining  to  that  of  chocolate,  ex* 
cepting  the  tin,  which  was  blackislt-grey. 

6.  They  precipitated  gold  from  its  solution  in  the  tat^ 
tallic  state. 

7.  They  also  precipitated  the  earthy  sails,  such  as  the 
nitrates  of  limei  barytes,  &c.  &c. 

8.  The  fixed  alkalis,  as  well  as  ammonia,  when  first 
added  to  these  solutions,  only  deepened  the  colour,  but 
gfter  ^me  hours  rendered  them  turbid.^ 

when  thus  iHssolved>  have  been  noticed  by  Profetsor  IJchtenstetn  in 
Xrell's  Chemical  AnnaUy  1786,  by  Mlr..LowitZy  (Crel!*8  Chem.  Joai^ 
nal^-icanslated  into  EngUIh,  Vol.  II.  p.  255)  j  and  by  Mr.  JametM* 
in  hia  Ckitlincof  the  Mineralogy  of  ihe  Shetland  Islands,  3cc«  Svo.  editf 
p.  167. 

9.  Glue 
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9.  Glue  or  isinglass  was  immediately  precipitated  by 
these  solutions  irom  water,  and  the  precipitates  were 
more  or  less  brown,  according  to  the  strength  of  the  so- 
lutions. The  precipitates  were  also  insoluble  in  cold  and 
in  boiling  water,  so  that  in  their  essential  properties  they 
proved  similar  to  those  formed  by  the  varieties  of  tannin 
hitherto  known,  with  the  difference,  that  this  factitious 
substance  appeared  to  be  exempt  from  gallic  acid  and 
mucilage,  which  commonly  accompany  the  varieties  of 
tannin,  and  which  occasion  modifications  in  the  colour 
and  appearance  of  some  of  their  precipitates. 

Having  thus  had  the  satisfaction  to  discover,  that  a 
product  resembling  tannin  could  be  formed  by  such  a 
simple  method,  not  only  from  vegetable  but  also  from 
mineral  coal,  I  was  induced  to  OKamiue  how  far  the  same 
might  be  extended  to  animal  coal,  and  I  therefore  re-' 
duced  a  portion  of  isinglass  to  that  state  in  a  close  vessel, 
and  having  rubbed  it  into  fine  powder,  I  digested  ic 
with  nitric  acid  in  the  manner  which  has  been  described. 
At  first  the  acid  did  not  appear  to  act  upon  it,  hut  at 
length  it  was  slowjjp  dissolved,  excepting  a  small  quan- 
tity, which  however  ^-as  in  every  respect  unchanged; 
and  here  we  ma}'  remark,  that  as  animal  coal  is  incine- 
rated with  much  more  difficulty  than  vegetable  coal  or 
charcoai>  so  was  the  same  difference  to  be  observed, 
when  oxygen  was  presented  to  these  bodies  in  the  hu- 
miid  way. 

The  solution  resembled  those  which  have  been  der^ 
scribed,  excepting  that  the  brown  colour  was  more  in- 
tense. It  was  evaporated  to  dryness,  and  was  then  dis- 
solved in  distilled  water  ;  after  which  the  solution,  being 
examined  by  the  re^agents  which  had  been  employed  in 
the  former  experiments^  was  found  to  produce  similar 

effsctSi 
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edicts/  excepting  some  diflfereilce  in  th^  colour  of  the 
precipitates* 

I  next  added  some  of  the  liquid  to  a  solutiori  of  isin- 
glass, and  obtained  a  copious  precipitate.  Thus  it  is*' 
evident,  that  a  tanning  substance  may  be  formed  from 
aiiinial  as  well  ais  froni  vegetable  and  mineral  coal ;  and 
it  IS  not  a  littTe  curious,  that  this  enables  us  to  assert  as  a 
matter  of  fact,  although  not  of  economy,  that  one  por- 
tion of  the  skin  of  an  animal  may  be  employed  to  con- 
vert the  other  into  leather. 

In  the  course  of  these  experiments,  I  also  subjected 
coak  to  the  action  of  nitric  acid,  and  obtained  a  product 
which  reseml)led  that  which  had  been  afforded  by  pit- 
coal  ;  but  ill  this  case  (as  might  be  expected)  there  was 
hot  any  appearance  of  the  deep  yellow  substance  which 
has  so  often  been  mentioned. 

These  experiments  therefore  prove,  that  a  tanning 
substance  may  be  artificially  formed  by  exposing  carbon 
to  the  action  of  nitric  acid  ;  and,  it  also  appears,  that 
this  is  best  effected  when  the  carbon  is  uncombined  with 
rany  other  substance  excepting  oxj^en.  The  following 
'experiments  seem  to  corroborate  this  opinion. 

1 .  A  piece  of  Bovey  coal,  which  had  perfectly  tli6 
appearance  of  half-charred  wood,  was  reduced  to  pow- 
der, and  was  digested  with  nitric  acid  until  the  whole  was 
dissolved. 

The  colour  of  the  solution  was  deep  yellow  ;  and,  by 
evaporation,  a  yellow  viscid  niass  was  obtained,  which 
was  dissolved  in  distilled  water.  This  solution  was  then 
examined  by  various  re-agents,  and  particularly  by  ge- 
'Jatine,  bu£  not  any  vestige  of  tanning  matter  could  be 
discovered,  and  the  predominant  substance  appeared  to 
pe  Dxauc  acid. 
V  2.  Another 
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2.  Another  piece  of  Bovey  "coal,  which  had  less  of  the 
characters  of  wood,  and  was  n)ore  perfectly  carbonized, 
.was  treated  i/i  the  way  which  has  been  described ;  the 
solution  was  brown,  and,  unlike  the  former,  afforded  a 
considerable  precipitate  with  gelatine. 

3..  A  portion  ol  the  first  sott  of  Bovey  coal  was  exi- 
posed  to  a  red  heat  in  a  close  vessel,  and  was  then  re- 
duced to  powder,  and  digested  with  nitric  acid:  here  a 
remarkable  difference  was  to  be  observed,  for  nearly 
the  whole  was  thus  converted  into  the  tanning  substance. 

4.  A  coal  from  Sussex,  extremely  like  the  second  sort 
of  Bovey  coal,  also  afforded  the  same  product. 

5.  A  piece  of  the  Sqrtqrbrand,  from  Iceland,  yielded 
a  similar  result. 

6.  Some  deal  saw-dust  was  digested  with  the  nitric 
acid  until  it  was  Completely  dissolved  ;  by  evaporation  a 
yellow  viscid  mass  was  obtained,  the  solution  of  which  in 
water  aiforded  results  like  those  of  the  first  experiment  on 
the  Bovey  coal,  for  oxalic  acid  was  found  in  it,  but  not 
any  of  the  tanning  substance. 

7.  Another  portion  of  the  same  deal  saw-dust  was  con- 
verted into  charcoal  in  a  close  vessel ;  the  charcoal  was 
then  treated  in  the  manner  already  described,  and  was 
thereby  formed  into  a  liquid  which  copiously  precipitated 
•gelatine, 

if,  Having  previously  ascertained  that  teak  wood  does 

jiot  coBtain  gallic  acid  nor  tannin,  I  reduced  some  of  it 

into  charcoal,  which  was  afterwards  readily  converted 

idto  the  substance  above  mentioned. 

-     In  these  experiments  the  deal  and  the  teak  wood  had 

.  |)een  reduced  to  the  state  of  coal,  as  usual,  by  fire;  but 

as  this  does  not  appear  to  have  been  the  means  generally 

(employed  by  Nature  to  convert  organized  substance  into 

,  ,jtl^  ya^i^ties.  gf  mineral  coal,  I  for  a  considerable  time 

previous 
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prerious  to  the  discovery  of  the  artrficial  tanning  product, 
had  been  employed  in  a  series  of  experiments  on  the  slow 
carbonization  of  a  great  number  of  vegetable  substances 
by  the  humid  way. 

The  agent  which  I  most  commonly  used  to  produce 
this  effect  was  sulphuric  acid  occasionally  diluted ;  and 
although  many  of  the  processes  were  extremely  unplea^ 
sant  and  tedious,  yet  I  have  not  any  reaf^on  to  regret  the 
time  which  has  been  thus  employed.  The  subject,  how* 
cver^  I  foresee,  will  branch  out  into  several  details,  none 
of  which  as  yet  I  can  regard  as  sufficiently  completed  tt 
mei'it  the  honour  of  being  submitted  to  this  learned  So« 
>C]ety ;  but  I  am  in  a  manner  almost  compelled  in  the  pre- 
sent case  to  anticipate  a  few  of  the  experiments,  widi 
their  results,  because  they  are  intimately  conncfcted  with 
the  subject  now  under  consideration! 

In  these  experiments,  I  have  observed  that  concea* 
trated  sulphuric  acid,  when  poured  upon  any  of  the  re« 
'tinous  substances  reduced  to  powder,  dissolved  them  in  a 
few  minutes  ;  at  this  period  the  solution  was  transparent, 
commonly  of  a  yellowish-brown  colour,  and  of  the  con- 
sisttncy  of  a  viscid  oil.  But  if,  after  this,  the  vesiel  watf 
placed  on  a  sand>bath,  the  colour  of  the  solution  became 
progressively  darker,  sulphureous  gas  was  eyolved,  and 
at  length  the  whole  appeared  like  a  very  thick  liquid  of 
an  intense  blaclu  I  purposely,  for  the  present,  pass  over 
many  phenomena,  some  of  which  are  peculiar  to  the  d&t' 
ferent  substances  when  thus  treated,  whilst  others  are  ge- 
neral, and  may  be  referred  to  those  attendant  on  etheri- 
iication,  for  my  intention  here  is  only  to  notice,  in  a 
concise  manner,  such  as  immediately  tend  to  elucidate 
the  subject  of  this  paper. 

When  concentrated  sulphuric  acid  is  poured  on  iin^ 
common  turpentine  df  the  shops,  it  almost  iminediatriy 

dissdras 
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dissolves  it  like  tlie  solid  resins ;  and  if  a  portion  of  this 
ioliitioh  be  potired  into  cold  water,  the  turpentine  is  pre- 
cipitated in  the  solid  brittle  state  of  common  yelloV  r^sin. 
Bat  if  a  second  portion  of  the  same  solution,  after  the 
lapse  of  an  hour  or  more,  be  in  like  manner  poured  into 
cold  water;'  tbtiresin  thus  formed  is  not  yellow  but  d^rk 
brbwn ;  and  if'foiir  or  five  hours  are  suffered  to  elapse 
l^foire  a  third<  portion  is  poured  into  water^  the  resin  is 
found  toTbe  completely  black.  After  this,  supposing  the 
digestion  to  be  carried  on  during  several  d^^ys,  or  until 
there  is  no  longer  any  productpn  of  sulphureous  gas,  the 
tuijpentine  or  resin  will  be  found  converted  into  a  blacjb 
porous  cdlil^  which,  if  the  operation, has  been  properly 
coriducted,  does  not  contain  any  resin,  although  a  sub- 
stance may  frequently  be  separated  by  digestion  in  al« 
cohol,  whiph  t  ishall  soon  bavis  occ^ion  to' notice. 

Whe^  common  resin  Wjas  thus  treated,  I  obtained  about 
45  per  cent,  of  the  coaj,  which,  after  bping  exposed  to  a 
red  heat  in  a  loosely  covered  platina  crucible,  still 
amounted  to  30  per  cent,  and  by  the  slowness  of  its  com- 
bustion, and  other  circumstances  which  need  not  here  be 
related,  approached  very  nearly  to  the  characters  of 
some  of  tbe  mineral  coals  *. 

The  effects  produced  by  sulphuric  acid  upon  turpen« 
tinp  and  resin  are  manifestly  caused  by  the  union  of  the 
two  constituent  principle^  of  the  latter  {naojejy,  hydro- 
gen and  carbon)  with  part  of  thciOxygeq  of  tlie  fpri»er, 

*  The  diflfereoec  of  tke  quantity  of  carbon,  which  may  be  obta:ne9 
la  jthe  state  of  coal  from  r£sloo«as  substance^  by  ihe  humic)  and' by*  the 
dry  way,  is  vejy  considerable.;  we  njay  take  common  resin  as  an  ex» 
ample,  for  when  100  grains' were  esspoiffed  to  simple  distillation  in  a 
small  glass  retort  placed  over  an  open  charcoal  fire,  the  residuum  ot 
poal  only  amounted  to  three-fourths  of  a  grain. 

\ou  VIII.— Sj^coND  Series.  B  b  so 
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so  that  sulphureous  acid,,  watcfi  and  co^,  are  produced* 
i  therefore  availed  ooy^If  of  this  process^  by  which  opaJL 
could  l^e  progressively  formed  whilst  the  original  suh:* 
stance  was  gradually  decomposed,  to  ms^e  the  following 
experiment. 

A  quantity  of.  cojnmon  turpentiiie  w.as .  tiea,ted  with 
sulphuric  acid  in  the  way  which  has  b^ep- described,  and 
different  portions  of  the  solution  being  poured  at  difi' 
ferent  periods  into  water,  whilst  the  remaiaderwas.dk- 
gested  during  seversil  days^  I  thus  pbtained,  from  the 
same  original  substance,  yellow  resin,  brown  re^in^  blaok 
resin,  and  coal.  I  then  digested  a  portion  of  e9..ch  oi 
these,  as  well  as  some  of  the  turpentine,  in  septate  ves- 
sels with  nitric  acid  until  they  were  completely  disso^vej^ 
and  afterwards  reduced  them  to  dryness..  The  diffefeQt 
residua  varied  in  colour  from  yellow  to  dark  browoi 
corresponding  to,  the  substances  which  had  been  «m« 
ployed.  These  were  then  dissolved  in  distilled  water, 
aod  were  examined  by  solution  of  isinglass  and  pther  re? 
agents. 

« 

1.  The  solution  of  the  residuum  of  turpentine  was  pak 
straw  colour,  and  did  not  precipitate  gelatine. 

2.  That  of  yellow  resin  resembled  the  former  in  wetf 
respect 

3.  That  of  the  brown  resin  was  of  a  deep  yellbwj  bat 
in  other  particulars  resembled  the  above« 

4*  That  of  the  black  resin,  on  the  contrary,  yielded  i 
considerable  portion  of  the  tanning  substance,-— and 

5.  That  of  the  coal  afforded  it  in  abundance. 

Hence  it  appears,  that  the3e  different  modificatioos  of 
turpentine  yielded  the  tanning  substance  only  in  propor* 
tion  to  the  quantity  of  their  original  carbon^  wiiicbi 
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by  oxidizement,  had  been  progressively  converted  into 
coiJ  *. 

Other  substances,  when  reduced  into  coal  in  the  humid 
Svjty,  were  in  like  manner  formed  into  the  tanning  5ub- 
jkance  by  nii|ric  acid.  In  fact,  I  found  this  to  be  the  con« 
vtantTesiilt ;  and,  amongst  the  many  substances  which 
were  examined,  I  shall. mention  various  kinds  of  wood, 
copal,  amber,  and  wax,  all  of  which,  when  reduced  to 
coal  by  sulphuric  acid,  3rielded  similar  products,  by  sub- 
sequent treatment  with  nitric  acid. 
'  But  this  substance  may  likewise  be  artificially  pro- 
){uced  without  the  help  of  nitric  acid,  although  in  a  less 
proportion,  as  well  as  with  some  slight  variations  in  its 
characteristic  properties ;  for,  as  I  have  already  .ob- 
served, when  any  of  the  resins  or  gum  resins  (such  as 
^mmon  resin,  elemi,  asa  foetida,  &c.^  have  been  long 
digested  with  sulphuric  acid  so  as  to  assume  the  appear- 
ance and  general  characters  of  coal,  if  afterwards  they 
are  digested  with  alcohol,  a  portion  is  dissolved,  and  a 
dark  brown  solution  is  formed,  which,  by  evaporation, 
yields  St  mass  soluble  in  water  as  well  as  in  alcohol,  and 
which  precipitates  gelatine,  acetite  of  lead,  and  muriate 
of  tin,  but  produces  only  a  very  slight  effect  on  oxysul- 
phate  of  iron.  This  substance,  therefore,  which  may 
thus  be  separated  by  alcohol  from,  the  coal  formed  from 
resinous  bodies. by  sulphuric  aqid,  evidently  contains 
M>me  of  the  tanning  matter,  which  has  been  produced 
during  the  carbonization  of  those  substances. 

A  natural  process,  very  similar  to  this,  Tmuch  suspect 
takes  place  in  spme  cases  where  peat  is  formed  ;  I  say,  in 

*  Some  late  experiments  have,  however,  convinced  me  thaf  carbon 

need  not  be  absolutely  converted  into  coal  in  order  to  pfoduce  th«  ar* 

tificial  tatining  substance  j  but  this' will  be  more  fully  explained  in  a 

*sul  tsquent  paper. 

£  b  2  some 
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some  cases,  because  the  production  of  tanning  matter 
docs  not  seem  to  be  absolutely  a  necessary  consequence 
attendant  on  the  formation  of  peat;  for  in  many  places 
nt'here  the  latter  abounds  the  former  canuot  be  detected^ 
ivhilst  in  others  it  is  very  abundant,  and  acts  powerfiilly 
on  animal  bodies  >vhich  have  accidentally  been  exposea 
to  Its  eifects. 

There  are  many  facts  of  this  kind  upon  record,,  such 
as  the  account  of  the  bodies  of  the  man  and  woman  pre- 
served  in  the  moors  near  tlie  woodlands  in  Derbysliire, 
and  also  of  the  woman  found  in  the  morass  at  Axholm, 
in  Lincolnshire  '^,  Now  lam  much  inclined  to  believe, 
that  the  tanning  substance  which  so  much  abounds  in 
these  and  some  other  peat  moors,  did  not  originally  exist 
in  the  vegetable  substances  from  which  the  peat  has  been 
produced,  but  that  it  has  been  and  continues  to  be  pro- 
gressively formed  (under  certain  favourable  cirpum* 
stances)  during  the  gradual  carbonization  and  conversion 
of  the  vegetable  matter  into  peat. 

§  III.  '■ 

In  rxiost  of  the  former  papers  which  I  have  had .  the 
honour  to  lay  before  the  Royal  Society,  I  have,  for 
greater  perspicuity,  generally  concluded  with  a  recapitu- 
lation of  the  contents,  but,  in  the  present  case,  this  ap- 
pears to  be  superfluous,  as  the  whole  may  be  concen- 
trated into  one  simple  fact,  namely,  that  a  substance 
very  analogous  to  tannin,  which  has  hitherto  been  con- 
sidered as  one  of  the  proximate  principles  of  vegetables,, 
may  at  any  time  be  produced,  by  exposing  carb6nace« 
ous  substances,  whether  vegetable,  animial,  or  mineral, 
to  the  action  of  nitric  acid, 

*  Phil.  Trans,  vol.  XXXVIII.  p.  413.    Ibfd.  vol.  XLIV.  p.  571. 

■  ■ « 

.  Since 
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Since  the  preceding  experiments  were  made,  I  hav« 
farther  provjed  the  efficacy  of  this  substance  by  actual 
practicei  and  have  converted  skin  inte  leather  by  means 
of  Qiaterials  whicb^  to  professional  m^n,  must  appear 
extraordinary,  such  a&  deal  saw^dust,  asphaltum,  com- 
mon turpentine,  pit-coal,  wax  candle,  and  a  piece  of  )hQt 
^fune  $ort^..skiD.  r ,.  .  .'^       .: 

« ..Rowing,  therefore,  .that  the  p^odkictjon  of  this  sub** 
^la^ce  must  for  die  present  be  ppidici pally  regarded  only. 
a«  a  curious  chemical  fact,  not  altogether  unimportant, 
yet,  as  the  principle  on  which  it  is  founded  appears  to 
be  developed,  we  may  hope  that  a  more  economical  pro- 
pets  will  be  disco vi^ed,  so  that  every  tanner  may  be  en<^ 
abled  to  prepare  his  leather  even  from  the  refuse  of  his 
present  materials^;  ;       . 

\  The  organized  bodies  and  their  products  have  only  of 
late  years  much  attracted  the  attention  of  chemists, 
mwy  of  whom,  even  at  this  time,  (although  the  modes 
of  chemical  examination  have  been  $o  much  improved,) 
^eem  disgusted,  and  deterred  by  the  Proteus-like  changes 
,which  take  place  whenever  tliese  substances  are  subjected 
to  experiment. 

.  But  these  variable  and  endless  alterations  of  their  pro^ 
yerties  seem  rather  calculated  to  operate. as  ibqitements 
to  investigation ;  for,  by  the  accunmlation  of  f^cts  re^ 
suiting  from  the  changes  produced  in  these  bodies  by 
disuniting  and  by  recombining  their  oAj^mentary  princi^ 
{des,  not  only  will  chemistry,  as  a  science,  become  'far- 
ther illuminated  and  extended,  but  it  .will,  as  it  has  hi^ 
therto  done,  render  great  and  ess^ntiiil  services  to  the 
arts  and  manufactures. 
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• .  -  • 

From  LEtTEiis  and  pAt»feii*i  of  the  BA4fH  add  Wattt  <tf 

* » *>  ■  ■  •  -       '  •       ■ 

X  H  E  potatoc  has,  though  descrvedljr,  tn^jM^a  iftr 
nuch  of  the  attemioii  of  diflferent^Wiitln^^  that  it  tilay 
icietn  almost  necessary  %o  brmf;  fonrard  some  nttr  ihii 
important  discoveries  concerniiig'it,  if  ive  attempt  to*aiqr 
nbre  on  its  qualities.  It  is  not,  hbwei/w,  a. singular.  opi« 
nion,  that  so  important  is  this  tregetable,  and  so  apptica- 

r 

ble  to  economical  uses,  as  huttian  fcpod  ;  that  it  ^i^iU  re- 
main for  posterity  fully  to  af^rtciatef  its  positiVe  and 
comparative  value.  But  as  no  new  and  proifiising  espe^ 
'tiineht,  however  imperfectly  o6ndu^ted,  iUiould  ^be  tuf* 
fered  to  escape  general  notice^,  it  Will  be  acceptable  to 
our  readers  to  receive  a  general  st^tmitotrbfee^ain  trials 
made  by  a  very  respeotable  Britiskh  merchant,  ivith  a 
iriew  to  ascertain  the  value  of  the  potatoe  for  sea  provi* 
aion  and  other  stores.  His  diffidence  aboUt  having  dono 
justice  to  the  subject,  which  he  doubts  of -finding  leisure 
to  prosecute,  prevents  his  allowing  bis  name  to  appear 
«s  to  a  finisiied  essay  of  his  own  ;  but  eertaih  statements 
are  deemed  too  important  to  be  lost,  as  they  niay  Itmd  to 
farther  discoveries  and  facts.  The  statemetits  then  are 
in  substance  as  follow  : 

•  "  The  ease  with  which  ;fefais  root  is  prepared' by  boiling 
and  for  immediate  coifi^umption,  either  in*  its  'separate 
form,  or  mii^d  in  bread; -the  lilitle  trouble  there  is  in 
preserving  It  through  the  winter  months;  and  the'^bort 
period  between  the  time  of  planting  and  the  return  of 
the  crop ;  have  most  probably  been  the  causes  why  less 
pains  Have  been  taken   to  find  out  cheap  methods  of 

preserving 
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pre$^viiig  potato^,  as  ^  stare  for  f i^turie.  jsustenance^  thap 
vo^Id.  otherwise  have  been  the  case«  . 

^'  The  large  quantity  of  potatoes  produced  io  the  laft 
^9ea$oD,  and  the  reputed  scarcity  of  bread-cornj^  induced 
nae  a  few  W9ek&  since  to  make  some  small  experiments  oa 
tiffi  mea;P$  of  drying  potatoes^  either  in  substance  or  in 
J3pi^. ;  ej^ber  foi;  future  QQi>;5upiptipn  at  hoii^ie,  or  for  thp 
jllifppIX^^  <^jjf  i^jiwn  pn  U)i)g  yo)jages. 

M  The  ease  with  which  I  fqund  this  might  be  done, 
j^ni  d^  .probable  benefit  which  I  think  Jjnfy  be  derive^ 
.tp  t})^  pub)ip  A-Qo;^  A  farther .  pursuit  of  the  subject,  ii^ 
4qpes  np,^  tp.  s^l^wit  iotJiJ^  in^^tioij  pf  the  Sqc^ljy  a 
$spB\i  t^udfitity  pf  the^our  of  potato^  sent  her^with^     ,  . 

^'  The  potatoes  were  boiled  with  their  skin  op,  dried 
pn  ^  kiln^  9^d  t^e  whole  ground  in  a  steel  corn-rmill :  Bone 
|l|^  t)^e  skin  haa  beei}  sepaj^a^ed  by  dressing* 

<^  By  experiments  ^^  h^^  been  before  made  on  fint 
4ried,  flour  pf  ppts^oq^^  U  is  known,  that'  it  will, keep 
l9ngei:  than  the  flour  pf  wheat  without  spoiling  ;  that  i^ 
is  used  as  a  substitute  for  sago,  and  makes  good  biscuits 
lyithout  admixture.  And  I  fmye  every  reason  to  believe 
k  will  mix  and  make  good  breads  in  a  much  larger  pro^ 
portion  witi)  ^yheat-flour,  thau  ha$  hitherto  been  employ- 
ed of  the  boiled  root,  in  the  common  mode  of  using  it.  , 

<<  Of  the  expisnse  pf  preparing  the  flour  from  the  root 
in  Ijargl^  quantities  I  am  not  prepared  to  spe^. .  The 
f hief  labo.ur  is  washing  the  potatoes  from  the  mouldy 
which  adheres  to  the  eyes,  particularly  in  those  ^orts^ 
the  eyes  of  i^hich  are  much  depres^d*  Prying  tfaem^ 
will  be  considerably  expensive  ;  but  I  think  m^y  he  re^i 
duced  mucli  t^low  what^at  lin$t  Jt.  will  b^.es^iq^tedat 
Grinding  will  not  jcofst  joapr^  thj^tx  corn,  ,  , 

*^  From  what  J  beli^ye.  y^f^ve  accurate  e:2^peirime9t|(f,  { 
6nd  th^t  pne  hun^^  g^^^  f^  ^v^l^^  pptaj^pei  wj^ 

produce 
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^pftrduce  full  ttrentyLfive  pounds  of  flour  (such  a^'ibe'sani* 
pie.)     The  difference  in  weight  will  be  very  little,  whe- 
'^tber  tbe  potatoes  are  boiled,  or  only  ground  rn  an  apple- 
mill,  and  the  juice  suffered  slowly  to  drain  from  them 
before  they  are  dried.     It  ittight  seem  therefore,  at  first 
>iew,  that  thfe  b'oilihg  might  be  omitted  V  ^J  trials  hotr^ 
-ever  have  shewti  rtife,  that  the  colour  of  the  ffburls  fhuck 
fairer  when  boiled,  and  the'taste  m:6rcl' ple^s£ti&t';  ''*ta% 
that  the  expense  of  boiling  in  stbam  Is  very  little.  'With 
the  greatest  care  even  some  of  the  starch  (the  -nittst  nu» 
Iritive  part  of  the  root)    will  ^e^arate  with  the  juice ; 
"above  three  pounds  of  the  fitie  starch  (weighed  after  it 

was  dried}   passed  off  wiih  the  water  from  roolbs.  cff 
potatoe.  ■'        '  ■   '  ..''■'•.•   ^'.  .-  .i   '    -  •• 

'•  Other  persons  will,  I  trust,  ascertain  stidfa  fects  with 
more  accuracy ;  I  myself  hope  soon  to  ascertain  mori 
^tisfa'ctory  particulars.  In  tbetiiean  time  permit  me  to 
malce  an  estimate  of  the  probable' produc'e  of  iin  acre 
tif  potatoes  in  quantity,  when  yfeduced  to'  flie  state  of 
flour.  ■'■'■:'  <:.-..' 

**The  aterage  produce  of  An- abre,  managed  with  care, 
is  estimated  at  about  eighty  saclcs  of  240  lbs.  ^ach, 

**  According  to  my  experiments  (as  before),  100 lbs;  of 
washed  potatoes  will  pi^oduce  25  IBs.  of  dry  flour ;  Or  ea^ih 
•^ck  60  lbs.  5  or  one  acre,  tWo  tons  jind  upwards.- .' 
^  **  I  am  not  qualified  at-  present'  to  carry  tbesie  calcti- 
iations  fiirther  —  if  quantity  alone  be  the  question,  I 
lieed  not. 

•  **  Note*  The  potatoes  used  in  the  foregbing' trials  were 
the  red  apple  potatbe. 

^  "  Tt'be  «teel  miir  hks  not  ground  this  flour  so  fine  as  t 

believe  a  stone  mill  would  have  done.    Sbtne  of  these 

iiad  their  skins  stripped  off  after  boiling.    Should  an  ex* 

ipeditious  method  be  found  of  ^rpphig  off  the  skind,  it 

I  will 
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iv\\\  perhaps  be  less  troublesome  than  washing  so  carefully 
as  must  otherwise  be  practised." 

After  giving  a  numerical  account  of  the  samples  of 
flour  of  potatoe  prepared  for  exhibition  ;  this  gentleman 
gives  also  samples  of  bread  and  biscuit  made  from  dif- 
fereiit  sorts  of  potatoe-flour,  mixed  with  different  pro* 
portions  of  wheat-flour  of  different  degrees  of  fineness  ; 
but  these  would  be  unintelligible  in  this  place,  in  the  ab- 
sence of  such  samples. 

*  ^^  The  potatoe-flour  used  in  the  bread  and  biscuit  is 
made  of  the  whole  of  the  potatoe,  washed,  steamed, 
"bruised  slightly  after  steaming,  dried  q\\  a  mult-kiln, 
and  ground  in  a  common  corn-mill,  no  alteration  what- 
ever having  been  made  in  the  set  of  the  stones,  from  what 
they  were  as  used  for  grinding  wheat ;  it  may  reasonably 
be  supposed  however,  that  a  miller,  accustonled  to  grind 
this  article,  would  make  better  work  and  finer  flour. 

**  Nothing  was  taken  from  the  flour  except  some  large, 
pieces  that  were  not  ground,  and  a  little  large  bran  in  the 
proportion  of  the  sample  sent  herewith, 

**  The  potatoes  of  which  this  flour  was  made,  were 
certainly  over-dried  ;  and  having  lain  in  an  heap  after 
steaming  upwards  of  two  days  before  they  were  put  upon 
the  kiln,  some  degree  of  fermentation  had  begun  to  take 
place,  but  which  was  thought  so  little  as  to  have  been 
perfectly  corrected  by  the  drying.  In  the  bread,  bow- 
ever,  it  is  certainly  distinguishable.  The  baker  considers 
that  it  is  from  this  cause  that  the  bread  is  not  so  light  as 
it  otherwise  would  have  been.  It  rose  well  in  the  oven, 
but  fell  when  the  door  was  opened.  He  thinks,  that 
when  mixed  with  the  flom-  of  dry  wheat  the  potatoe-meal 
will  have  exactly  the  same  effect  as  the  mixture  of  a  cer- 
tain portiou  of  cone-wheat  flour,  and  that  it  will  answer 
as  well  in  about  the  same  proportion.     He  has  no  doubt 
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but  that  even  with  this  flour  be  shall  succeed  better  in  thjt 
second  attempt.  With  potatoe-nieal,  well-made,  be  be? 
lieves  that  bread  of  the  bept  quality  may  be  produced. 

*'  The  chief  precautions  nece§s^?:y  in  making  potatoe* 
flour  seen)  to  be^  to  prevent  any  fermentation  taking 
place  in  th^  boifed  potatoes  preyipusly  to  tbeiir  being 
dried,  and  tp  avoid  giving  them  too  great  a  heat  in  dry- 
ing. With  this  view  it  seems  adviseable  to  ponstruct  the 
apparatus  for  preparing  it,  so  as  that  the  steaming-tubs  and 
kiln  §hould  b^  heati^d  by  fJie  saipe  Are,  without  loss  of 
time  or  labour  ;  the  potatoes  may  then  be  irnmedi^,tely 
removed  from  the  s^eam  to  the  kiln :  and  means  should  be 
usi^d  to  Regulate  the  hi^at  of  the  kijn,  so  tha^  it  should 
pot  much  exceed  90®. 

f'  For  thQ  commQn  purpQ3^  of  breffd,  it  seems  evident, 
from  the  Sfin>ples,  that  taking  off  the  ripU  or  skin  is 
by  no  means  necessary ;  tp  wash  the  pptatpes  carefully 
))efore  boiling  seems,  therefore,  the  only  precj^ution  re- 
quired, 

^'  From  experiment?  as  befpre  stafed,  the  produce  of 
dry  pieal  is  to  the  raw  potatoe,  as  26  or  27  to  100,  but 
Jet  it  be  estimated  at  2^,  or  onie-quarter  of  the  whole. 
The  greatest  quantity  of  raw  potatoes  ^aid  tp  be  used  as 
a  nurture  with  wheat-flour  in  bread  is  one-third ;  not 
aiiuch  above  the  same  quantity  of  bpiled  potatoe  has 
usually  bepn  erpployed.  The  pj-opoftion  of  Pour  in  bpiled 
potatoe  exceeds  that  in  raw  potatoe  by  about  one  quarter. 
As  a  rough  groTjnd  for  ^alculatiop,  we  may  therefore  call 
33  per  cent,  as  the  pr9por^ion  of  flouv:  iiV«iny  given  quan- 
tity of  boiled  potatoe. 

J^  Th^  proportion  ^herefoje  Avhich  the  pptatoe-irieal- 
malies  of  the  whole  mixture  in  this  bread,  aUpv^  that  i 
^vhich  one-third  raw  potatoe  has  been  used,  is  four  times 
that  is,  the  actual  quantity  of  potato^-flpur  in  this  brea( 
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IS  as  great  as  if  24  lbs.  of  raw  potatoe  bad  been  mixed 
"With  12  lbs.  of  i\  hefaten-fldur  ;  and  compared  with  boiled 
pdfatbes,  it  is  ks  great  as  if  18  lbs.  of  potatoe  had  been 
mixed  with  1 2  lbs.  of  wheat  flour." 

Frop  the  fote^oing  statements,  it  is  not  presnmed  that 
tfitich  ferther  iifformationi  is  imparted  than  tnay  have 
been  gathered  from  some  fbrtne'r  accounts  of  bread- 
making  from  a  mixture  of  such  flours,  except  as  to  the 
mode  of  preparing  the  p6tai6e-fl<>ur;  Neither  is  it  at  pre- 
sent supposed  that  for  common  use,  wheh  corn  is  not 
^e^tr,  tlte'  potatoe  will  supersfede  the  dse  of  fieat  wheat- 
flour  for  family  bread.  But  in  very  dear  times,  when  it 
may  be  used  in  some  places  to  great  advantage,  the  most « 
economical  mode  of  doing  it  is  important ;  and  the  pro- 
cess of  stdaming,  kiln-dfying,  grinding,  aitd*  dressing, 
seems  excellent.  If  equal  quantities  of  wheat  and  potatoe 
flour  are  found  to  make  very  good  bread,  and  the  potatoe 
to  have  the  effect  of  cone-floui*  in  the  mixture  ;  this  may 
be  set  down  as  a  sufficient  regulation,  and  a  valuable  f^ct. 

But  what  is  of  great  consequence  to  be  kno^tri,  and 
fully  noticed,  is,  that  the  flour  of  the  potattfes  so  prepared, 
if  barrelled  up,  and  kept  in  any  common  dry  place,  will 
retain  its  virtue  longer,  either  -on  land  or  at  sea,  tha«  the 
Other  sorts  of  flour  made  from  grain  :  in  short,  fi^om  fre- 
^[\ient  appeafanees,  and  well-attested  facts,  the  flour  of 
this  vegetable,  prepared  as  aforesaid,  seems  to  possess 
the  singular  quality  of  being  almost  imperisliable.  In  ad- 
dition to  that  quality,  the  power  of  pr^ervirrg  potatoes 
in  barrels^  after  being  kiln-dried,  cither  when  Vvhole  or 
cut  into  parts,  fc^  the  use  of  the  table  in  long  toyages,  is 
Very  important  j  and  it  is  fotfnd  that,  after  being  so  pre- 
served^ they  are  capable  of  being  again  boiled  soft,  and 
served  up  as  a  vegetable  at  table,  retaining  much  of  their 
•riginal  flavour,  consistence,  and  other  qualities^ 

C  c  2  jiccount 
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Account  of  the  Method  adopted  for  improving  Rtfe  Harbour  • 
By  the  Reverend  Daniel  Pape,  of  Penn^  near  JVolver'^ 
kampton. 

With  an  Engraving. 

From  the  Transactions  of  the  Society  for  the  Encoui* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

J'ke  Gold  Medal  of  the  Society  was  presented  to  the  Author^ 

for  this  Comynunication^ 

XVYE  Harbour,  once  so  very  safe  and  convenient  for 
passing  vessels  up  or  down  the  channel,  to  run  to  in  dis* 
tress  or  in  precarious  weather,  had  been  for  many  years,, 
and  from  various  causes,  in  a  gradual  state  of  decay,  in- 
somuch that  in  the  years  (I  believe)  1795  and  1796,  it 

was  thought  necessary  to  send  Captain  — -! ^  from  the. 

Trinity-House,  to  make  a  survey,  and  report  to  th« 
Board  its  then  state,  and  the  probability  of  its  improve- 
ment  or  redemption.  The  survey  was  made,  I  believe, 
with  considerable  care  and  attention  ;  and  the  result  was, 
that  the  harbour  was  pronounced  lost,  or  in  such  an  irre- 
parable decayed  state,  that  it  was  an  useless  expense  to^ 
the  ships  passing,  which  paid  tonnage  to  it ;  and  there- 
fore this  tonnage  was  taken  from  Rye,  and  given  ta 
Ramsgate  Harbour,  leaving  however  a  reserve  in  the 
hands  of  the  Commissioners  of  eoOO  /. 

The  consequence  of  this  was  an  advertisement,  inviting  , 
any  gentleman  ta  come  forward  with  plans  for  the  im-» 
provement  of  the  Harbour,  and  the  draining  of  the  upper 
Levels.  On  the  day  appointed  for  the  presentation  of 
such  plans,  a  very  sensible  letter  was  laid  before  the 
Commissioners  by  the  Rev.  Mr.  Jackson,  of  Rye,  though 
impracticable  on  m-iny  accounts, — and  also  a  plan  by 
myself,  proposing  to  make  the  present  cut,  and*  to  form 

a  dam 
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a  dam  of  straw  or  hay  and  faggots,  as  repriesented  on  the 
chart,  for  the  small  sum  of  500 /«     On  reverting  to  the 
enormous  sums  that  had  been  already,  from  time  to  time^ 
expended  by  able  engineers  to  no  purpose,  it  was  judged 
at  the  moment  an  impossible  attempt ;  and,  after  politely 
TOting  me  their  thanks,  the  Commissioners  seemed  to  de- 
cline carrying  their  plan  into  execution. — ^This,  however, 
did  not  satisfy  me ;  aTid  therefore,  confident  of  success, 
I  undertook  to  perform  what  I  bad  proposed,  or  lose  the 
money,  without  stipulating  for  any  fee  or  reward  should 
I  succeed.     On  entering  upon  this  agreement,  I  set  to 
work^    and  choosing  a  Mr.  Southerden,  an  active  aud 
persevering  man,  as  foreman,  to  assist  me,  I  completed 
the  work  in  three  months,  in  the  very  depth  of  winter, 
at  the  expense  of  only  480/.  though  the  works  were  twice 
filled  up  with  sea-beach  by  the  tides.     But,  thopgb  thin 
was  done  to  the  astonishment  and  admiration  of  many, 
yet  there  were  evidently  an  envious  few  mortified  and 
disappointed.     The  cut  and  dam  being  thus  finished,  it 
was  then  thought  necessary,  on  my  recommendation,  to 
secure  the  cut  from  reverting  to  its  late  reduced  state,  by 
a  pier-bead  on  the  East,  and  juities  on  the  West  side  of 
it ;  the  execution  of  which  was  committed  to  tlie  eminent 
skill  of -a  Mr.  Sutherland,  who  performed  the  trust  re- 
posed in  him,  to  the  universal  satisfaction  of  his  employ- 
ers ;  and  I  believe  the  whole  was  completed  for  sometliing 
loss  than  3000/.  in  a  very  masterly  and  workman-like 
manner.     Of  this  I  think  there  cannot  be  a  better  proof 
adduced,  than  that  it  still  stands  firm,  witliout  the  least 
apparent  decay,  and  maintains  its  first  position  without 
the  smallest  variation  ;  and  no  doubt  a  very  trifling  an- 
.  nual  expense  will  keep  it  in  its  present  improved  state. 
The  advantages  derived  from  it  are  particularly  great  j 
for  ships  of  250  tons  burthen,  and  ev^n  vessels  of  300  tons, 
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fun  in  ^ith  the  greatest  safety  at  spring  tides  ;  whdreas/ 
before,  those  of  50  tons  could  not  come  in,  bat  v^ith  tl^ 
utmost  difliculty  and  danger. 

That  part  of  Romney  Marsh  tooy  whieh  Kes  contigu* 
ous,  and  was  threatened  by  every  boisteroos  tide  with  » 
total  overflow^  is  now  in  safety,  and  the  drainage  of  the 
levels  is  rendered  complete* 

I  beg  leave  not^  to .  offer  to  your  attention  a  short  dev 
scription  of  the  Dam,  the  form  and  materials  of  which' 
may  be  used  with  success  in  similar  situations,  whethef 
in  pls^ces  adjaeent  to  the  sea,  or  in  gentlemen^s  fish-ponds^ 
or  rivers  in  the  country^  where  weirs  may  be  necessary 
for  the  preservation  of  the  banks.  The  dam  was  merely 
formed  of  bay,  straw,  and  faggots,  pinned  do\tn  to  a 
foundation  of  sand  or  silt  by  short  piles.  I  formed  it  a^ 
in  the  chart,  of  the  shape  of  a  double-roofed  house,  first 
pqtting  down  straw'^  and  then  over  it  hazel  faggots,  from 
12  to  14  feet  in  length,  and  afterwards  pim>ing  down  tbef 
whole  with  piles.  I  next  filled  the  space  between  th^ 
two  roofs  with  gravel  or  sea-beach,  and  secured  this  alsa 
with  faggdts  pinned  down  upon  it^  over  whieh  resistance 
being  precluded  from,  its  peculiar  form,  the  influx  and 
refiiix  of  the  tides  glided  so  gently^  that  consequently 
^very  prpbability,  not  to  say  possibility,  was  annihilated 
pf  its  being  ever  undermined  or  blown  up* 

It  was  also  necessary  that  this  dam  should  be  put  down 
in  one  tide,  and  that  the  mouth  of  the  cut  should  be 
opened  in  the  same  time  ;  for  it  \Vas  evident  to  me,  that 
it  was  impossible  ever  to  cut  to  sea  in,  any  other  ,ws^y. 
For  unless  the  dam  had  been  ready  to  turn  the  water 
through  tlie  cut  as  soon  as  opened,  and  the  cut,  on  the 
other  hand,  ready  to  receive  the  current  the  monrient  the 
dam  began  to  act,  the  whole  work  must  have  been*  en« 
tirely  aiKl  unavoidably  destroyed  by  the  influx  and  reflux 
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of  the  ensuing  tide.  All  this  I  clearly  foresaw;  and  by 
procuring  a  sufficient  number  of  men,  nearly  three  hun- 
tjredy  the  business  was  completely  finished,  just  ^s  jhe 
tide  touched  the  foot  of  the  dam  ;  and  when  it  was  full 
sea,  the  straw  of  course  acted  as  a  receiver  and  retainer 
to  the  silt  brought  in  by  the  tide  ;  which  being  repeated 
by  each  returning  tide,  the  dam  soon  became  entirely 
fixed,  beyond  a  possibility  of  ever  being  destroyed  ;  and 
it  is  now  so  entirely  covered,  that  if  the  pier  is  kept 
in  repair,  the  dam  must  ever  remain  unimpaired  by  time, 
and  proof  against  the  most  violent  floods  pf  waters. 


,  A  certificate  from  Mr.  Daniel  Slade  is  annexed  to  tlie 
preceding  account,  stating  that  he  occasionally  lived  at 
Rj^e,  is  acquainted  with  Rye-Hafbour,  and  with  the  Rer* 
Mr.  Pape,  whose  Memorial  respecting  the  cut  and  dam 
at  that  place  he  has  re^d,  and  believes  what  he  has  therein 
^related  to  be  strictly  true. 


Reference  to  the  Improvement  of  Rve-Harbour. 

(Plate  IX.  Fig.  3.) 

A  A,  the  double  roof,  filled  with  straw.  B  B,  hazel 
faggots,  12tp  14  feet  long.  C^  the  space  betwixt  the 
joofs,  filled  with  gfravel  or  sea-beach.  D,  the  faggots 
which  covered  the  gravel  so  laid.  EE,  piles  of  wood 
Tdriven  through  the  faggots  and  straw  into  the  earth,  at 
the  bottom  of  the  river,  the  heads  of  which  piles  are 
pnited  by  cpss  pieces  pf  wood.  F,  the  solid  bed  of  the 
jriver.  G,  the  river  at  low  water.  H,  the  high-water 
park.  I,  the  upper  side  of  the  dam,  which  opposes  the 
currenjk  pf  the  river.  K,  the  lower  side  of  the  dam, 
^hicb  resists  J;he  coming-in  of  the  tide. 

Description 
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Description  of  an  wiproved  Lathe. 

Communicated  by  Mr,  G.  Smart,  of  Ordnance  Wharf ^ 

Westrfiinster-Bridge, 

With  a  Plate. 

JtjLAVING  occasioivto  manufacture  great  numbers  of 
pijcket  and  tent  poles,  I  have  contrived  a  lathe,  by  meam 
of  ivhich,  after  they  are  sawn  into  i^n  octagonal  figurCi 
jbhey  are  with  great  dispjatch  turned  into  smooth  and 
straight  cylinders,  a}l  exactly  of  onp  diameter.  I  con- 
ceive  that  this  lathe  would  be  useful  for  other  purposes, 
and  have  therefore  sent  you  a  drawing  of  it,  which  I 
trust  the  following  description  will  fully  explain.  (See 
Plate  IX.) 

ABC,  Fig.  1,  represent  the  puppets  of  a  coninaoo 
lathe.  D,  is  an  additional  one,  fixed  by  a  wedge  unde^ 
the  bed,  to  receive  a  square  sliding  bar  c/,  whiph  is  ad- 
vanced and  withdrawn  by  a  screw  (:,  turned  by  a  winch. 
The  contrivance  for  making  the  strew  draw  back  the  bar 
d  is  sliewn  in  Fig.  2,  where  c  is  the  screw,  turned  to  a 
nice  point,  to  work  in  a  hole  in  the  end  of  the  bar  d 
when  it  is  advanced  ;  and  a  is  a  small  groove,  cut  in  the 
screw,  to  receive  the  ends  of  two  plates  ^f  iron  b  i,  which 
are  screwed  on  to  the  end  of  the  bar  rf,  to  form  a  collar 
to  draw  it  back.  Between  the  two  puppets  B  and  D  two 
slide  bars  of  oak  E  F  are  firmly  fixed,  ^ndare  alsy  further 
steadied  by  three  puppets  G  G  G,  fixed  by  wedges  ;  they 
are  for  tlie  tools  L  and  M  {which  are  shewn  separately  iq 
Fic^s.  3  and  4,)  to  slide  upon.  The  mandrill  H  is  driven 
\\\\\\  a  velocity  of  1,300  revolutions  per  minute,- by  a 
v  lieel  turned  by  two  men.  I,  is  a  post,  fixed  to  the  bed  \ 
I  ]  the  top  of  which  is  a  pulley,  to  keep  the  two  parts  of 
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the  band  from  rubbing  together  at  the  plac6  where  they 
cross  each  other.  The  end/  of  the  mandriir projects 
some  inches  beyond  its  collar  ii>  the  puppet  B,  and  had 
three  points  in 'the  end  fy  one  in  the  centre^  nearly  as 
long  again  as  the  other  two,  near  the  circumference^ 
to  prevent  the  pole  from  slipping. 

Fig.  3  represents  the  tool  which  is  first  used  for  roUgh-> 
ing  off  the  angles  of  the  work.  AB  are  two  boards^ 
screwed  on  to  the  block  C  ;  the  inside  edges  of  which  slide 
iLgainst  the  outsides  of  the  two  slide-bars  £  F,  Fig.  1  y  andi 
the  projection  E,.  of  the  block  slides  between  them* 
Through  the  middle  of  this  block  is  a  hole  t),  for  the 
)9ole  while  turning  to  pa^s  through.  Atone  side  of  the 
hole,  and  projecting  a  little  way  into  it^  is  a. gouge  d^ 
iixed  to  the  block  by  two  screws  at  the  end  5,  and  sup- 
ported by  a  piece  of  wood^  fixed  to  the  block. 

The  other  tool,  Fig.  4,  is  for  turning  the  pole  smooth  ; 
it  his  two  boards  A  B,  and  a  projection  E,  the  same  as 
Fig.  3.  The  lible  thr6ugh;tatD  is  surrounded  by  an 
iron  plate  f^  1o  strengthen  it,  where  the  wood  is  cut 
away  at  H,  to  form  an  opening  for  a  common  plane-iron 
G,  fixed  by  two  screws  on  the  sipping  part  of  the  blocks 
in  such  a  position  that  the  iron  is  nearly  a  tangent  to  th^ 
circle  it  is  intended  to  cut,  but  stands,  inclined  in  an  an- 
gle to  the  axis  of  the  cylinder,  so  that  one  corner  of  it  | 
cuts  before  the  other  ;  and,„  to  assist  which,  the  edge  of 
the  iron  is  whetted  a  little  convex. 

When  this  machine  is  used,  the  two  tools  (Figs.  3  and  4) 
L,  M,  Fig.  1 ,  are  placed  on  the  slide-bars  E  F,-the  finish- 
ing tool  M  being  nearest  to  the  puppet  D,  which  they 
i|ire  both  slid  close  up  to,  the  pointed  bar  d  being  then 
long  enough  to  project  beyond  the  holes  in  them;  so  that 
the  pole,  which  is  before  cut  to  the  octagon,  (by  a  cir- 
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cuUr  saw,)  may  be  fixed  in  the  lathe,  hj  driving  one 
end  of  it  against  the  points  in  the  end/ of  the  mandrill^ 
and  screwing  the  points  of  the  bar  d  against  the  centre  of 
the  other  end.  The  wheel  and  lathe  is  tlien  put  in  mo- 
tion, and  the  roughing  tool  L  pushed  along  the  slides  £F, 
gouging  the  pole  as  it  goes,  in  the  manner  of  ^  screw  ojr 
spiral.  When  it  reaches  the  other  standard  B„  the 
smoothing  tool  M  is  pushed  forwards  also,  which  leaves 
that  part  of  the  pole  over  which  it  has  passed,  perjTectly 
smoothi  and  straight.  The  lathe  is  then  stopped,  the 
handle  of  the  screw  c  is  turned  back,  and  the  pole  taken 
^wa^;  for  wbich  purpose  the  mandriliy  projects  beycmd 
i£e  holes  in  the  tools  L  and  M,  when  they  are  shoved  up 
to  the  standard  B  ;  when  this  is  done,  the  tools  are  slid 
bacVio  the  standard  D,  and  anot}ier  octagon  pole  is  pul 
iif,  is  befdre. 

For  turning  longer  or  shorter  poles,  the  two  puppets 
C  and  D  can  be  moved  along  the  bed,  and  fixed  by  tfieir 
wedges,  and  the  two  slide-bars  E  F  are  fi^timed  to  t^ 
puppet  D,  by  a  bolt  going  through  tbem. 


>■ 


By  this  machine  a  pole  of  yellow  deal,  five  feet  and  a 
itelf  long,  and  two  inches  diameteir,  can  be  turned  from- 
an  ■  •ctagonsd  prisin  to  a  perfect  cylinder  ih  half  a  mi* 
i¥nte ;  and  an  adi  pole  of  the  ^mfe  size  in  one  minute. 
Two  men  to  turii  the  wheel,  and  One  to  work  the  tool% 
will  torn  1600  d^  poles,  as  above,  in  twelve  hours. 
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Inquiries  concerning  some  Conilnnaiions  of  Mercury. 

By  M.  Zaboada. 

From  the  Journal  de  Physique, 

W  HAT  is  corrosive  sublimate  ?  Jn  M^hat  s.tate  4oei 
the  muriatic  acid,  which  is  one  of  its  principles,  exist  in 
this  salt  ?  I  think  that  after  the  experiments  of  Mr«, 
Cbenevix,  all  chemists  are  agreed  that  it  is  in  that  of^. 
ample  muriatic  acid>  and  that  the  mercury  is  oxygenate4 
at  its  maximuin :  but  as  the  proportions  of  the  constitu^t^ 
ponciples  of  this  salt  given  by  Mr.  Chencvi^  differ  gr^ad|r 
from  .those  which  I  hare  found,.  I  think  it  incumbent 
upon  me  to  make  them  known  to  chemists. 

Analysis  of  Corrosive  Suhlhnate. 

The  data  which  I  employed  in  this  analysis  are  the 

r<^lQwing  :  1 ,  To  determine  the  quantity  of  muriatic  ^d 

ejusting  not  only  in  corrosive  sublimate,  but  9^  \i^  .9^, 

the.  muriatic  salts,  we  must  kpoF  thfit  this  aci^  has  more. 

affii^ty  with  the  oxyd  of  silver  than  with  th^  Qthw  sali^,. 

Gable  bases,  and  that  100  grains  qf  silver  give.  133  g^ins. 

of  <fnuriate  of  silv£r,  which  contaiq  tS5  gra^i)s  ^f  mnrii^tic^ 

icid,  &c.;  2,  that  the  muriate  of  tin  reduces  the  sptutioos. 

>f  mercury;  3  9  that  sulphurated  hydrogene  al^  ,redupes 

;hQm ;  4,  that  pure  potash  doconiposes  them  cpiQpletely  ; 

Jhat  we  may  obtain  corrosive  subtimate  not  only  by  means 

if  oxygenated  muriatic  acid  and  mercury,  but  ^sp  hy. 

nuriatic  acid  and  red  oxyd  of  mercury.    The^e  data 

leing  established,  I  shall  proceed  to  tb^  detail  of  what  I 

)»ve  ob^rved  in  my  experiments, 

» 
Corrosive  Sublimate  mid  titrate  0/ Silver ^ 

I  4iBSolved   ^00  grains  of  corcosive  subliiQate  19. M 
lilBpes  of  holt  Walter  i  I  ^dded  jucoessive  quantities  of  uvr 
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trate  of  silrer  till  the  solution  was  no  long  turbid.     Alter 
having  washed  the  muriate  of  silver  in  distilled  water,  in 

•  order  to  dissolve  all  the  nitrate  of  silver  and  mercury  that 
might  remain  in  it,  I  dried  it  in  a  small  porcellain  cup  of 
a,  known  weight,  and  in  order  to  assure  myself  that  it 
ii9'as  perfectly  dried,  I  also  heated  it  in  a  small  retort,  where 

-  it  was  fused,  but  without  losing  any  of  its  weight,  \ffhich 
was  102  grains :  lOQ  grains  of  corrosive  sublimate  confahi, 
according  to  the  comnrion  opinion,  18  grains  of  muriadc 
acid  ;  but  as  100  grains  of  silver  give  only  130  grs^ins.df ' 
muriate,  as  I  have  observed  above,  100  grains  of  corro- 
sive sublimate  contain  in  reality  only  161  grains  of  muri- 
atic  acid,  supposing  that  there  are  always  9,5  grains  of 
oxygene  in  the  130  grains  of  muriate  of  silver. 

Coyrasive  Sublimate  and  Muriate  of  Tin  ai  the  viinimum  cf 

Orygene, 

I  put  into  two  small  cups  144  grains  of  porroislvo 
sublimate  (12  into  each) ;  and  I  added  nearly  two  ounces 
of  solution  of  tin.  This  mixture  which  at  first  was  white, 
gradually  blackened.  Nevertheless  the  tin,  which  was  at 
the  minimum,  could  not  at  once  seize  the  oxygene  of  the 
corrosive  sublimate ;  it  therefore  reduced  it  first  to  fbe 
state  of  sweet  niercury,  and  at  last  to  that  of  pure  mer^ 
cury.  This  was  collected  in  the  fornj  of  a  black  powder, 
which  with  the  aid  of  hot  water  united  into  several  small 
globulesf  These,  after  being  dried  in  the  sun,  weighed 
51  grains.  Accordingly  100  grains  of  corrosive  sab}ii 
mate  should  contain  71  grains  of  mercury. 

Corrosive  Sublimate  and  Sulphurated  Hydrofcne* 

Sulphurated  hydrogene  deconiposes  corrosive  sublimate 
in  proportion  to  the  greater  or  less  quantity  of  it  that  we 
employ^  so  that  we  may  obtain,  according  to  this  qiiaii- 
tity,^  either  sulpburs^ted  sweet  mercury,  or    mercurial: 

ethiops. 
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etfaiQps.  J  have  reflated  this  experiment,  the  discovery 
of  which  belongs  to  M.  Proust,  wishing  to  confirm  that 
in  100  grains  of  corrosive  sublimate  there  are  71  of  mer- 
cury, supposing  that  100  grains  of  cinnabar  are  composed 
of  85  of  mercury  a^nd  15  of  sulphur  ;  but  before  proceed- 
ing to  this  proof,  I.  wished  to  ascertain  whether  the'pro-r 
portions  above-mentioned  were  true,  but  1  found  a  result. 
very  different  from  that  which  I  sought. 

I  dissolved  100*  grains  of  mercury  in  200  grains  of  boil* 
ing  nitric  acid ;  as  soon  as  the  nitrous  gas  had  disap- 
peared,  I  let  the  sohition  cool;  I  then  caused  to  pass 
through  this  a  sulphurated  hydrogene  gas,  and  I  observed  ' 
that  black  flakes  suspended  in  the  Kquor  successively 
grew  white.     At  last,  after  a  certain  time,  the  white  pre* ' 
cipitate  which  they  formed  beginning  to  grow  black,  I 
stopped  the  application  of  the  sulphurated  hydrogene,  and 
stirred  j^he  precipitate,  which  soon  recovered  its  white 
colour.     (In  order  to  obtain  this  sesult,  it  i«  necessary 
that  a  small  quantity  of  nitrate  of  mercury  remain  in  the  • 
solutiop.)    What  is  this  result  ?     The  nitrate  of  mercury  « 
at  the  maiqmum  of  OKygene  and  of  acid,  and  the  suU  • 
pburated  '  hydrogene  concur  in  its  formation :   will  die 
aame  thing  ,happen  with  this  salt  as  the  corrosive  subli- 
mate experiences  in  the  like  case  ?     The  results  are  di£« 
(l^reut,  but  their  reduction  follows  the  saine  law. 

1.  When  we  heat  it  gently  in  close  vessels,  we  obtain 
a  nai^cture  of  nitrous  and  sulphurous  gas :  on  examining 
the  residuum^  it  is  found  to  have  lost  hardly  any  thing  of  • 
its  whiteness.  If  we  expose  it  to  a  greater  degree  of 
heat,  rwe  still  find  the  same  gaseous  products;  it  then  • 
pi^sse^  into  the  bl^ck,  and  is  afterwards  eompletely  reduced| 
but  it  does  not  yield  any  cinnabar  at  all. 

2.  The  nitric  acid  at  15®  of  heat  has  no  action  upon  it ; 
t^  a«n»eacid  at  40^.  and  boiling  dissolves  it  very  little,  • 
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ance  after  filtration  potash  does  not  demonstrate  its  pre- 
sence in  it;  but  snlphurated  hydrogene  sitews  that  a  very" 
small  quantity  of  it  has  been  dissolved  by  the  acid; 

3»  Boiliug  concentrated  sulphuric  acid  decomposes  it 
slowly,  and  the  results-  of  this  decomposition  are,  1 ,  ni* 
trie  acid,  which  is  disengaged  ;  2,  sulphur  which  ii  pre^ 
cipitated ;  3,  sulphate  of  mercery  at  the  masitaiMn  of 
oxygene  and  of  acid. 

4.  Pure  potash  decon^posea  itj.  and  this  mikture  is  se^n 
to  assume  at  first  a  light  yellow  colour,  which  suddi^itly' 
beuomes  black  ;  by  diluting  it  with  water,  filtrating^  aikF 
etopprating  it,  we  obtain  crystallized  nitrate  of  potttdL' 
The  blaek  precipitate  w^hich  remains^  up6n  the   fildv^ 
Wng  well  washed  and  dried,  did  not  disspc^ve  in'b<>j1t!9|^ 
hltric  acid )  oxygenated  muriatic  acid  di^solted  it  vt'tiStt 
ptreeipitatiou  of  sulpbur ;  distilled,  if  gave  cinttabaF  and 
niercury.    I  therefore  assert  that  the  wlvite  {mcipkiite 
which  I  obtained  by  means  of  suiphurktied  hydrogene  itod 
uHtate?  of  mercury  at  the  maximum  of  oxygcsitfaifd'' of 
aoidy  isa  true  combination  of  nitrate  of  mei^eur^  'iil  ^e 
minimMm  <tf  oxygene,  of  acid,  and  of  sulpbuf. 

To 'admit  this  consequence  we  need  only  to  reflect 'M 
wJiM'takes' place  in  the  experiment^  of  wbioh  I  hwe  j^Mt 
gi^i^n  -an  account.     In  the  first  we  see  that  tb^  salt^is' 
transformed'into- nitrous  and  sulphureous^gais  and  iliereHrJfF| 
wttch-^fverires  that  it  contains  sulpbur  and  iitttic  aciU, 
i¥bkh  io  such  ft  temperature  obey  onljrthe  law  of  aittrtkb-*' 
tlon  estftbKabed  by  nature.    We  see*  in  the  beieoilil'^Ml?^' 
the  mtric^icid'does  not'dissolve  it,  whicH  proves  that'thfi" 
sulphur  is  combined  with  it ;  the  coivtrary  hs^fifSeifs'  wJteir 
thb  sulphur  ^is  simply  mioced  with  the  nitrate  ^'mti4»aitf 
at  the  minimum  of  oxygeneand  of  acid;    We  8e6'fir<6nAth#- 
ihirditbatt^' sulphur  is  combined  ^itH  it,  fer'Aertfitrdte 
is  4€<iompo$ed  by  cold  sulphutic  acid'  iwhen '  vt  is  MUtUy • 

mixed 
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iniJied  with  tbe  sulphur.  From  tiife  tiburtb  ^we  conceite 
that  potash  decomposes  it  by  reason  of  four. affinities  con- 
Ciirriiig  togietber ;  i,.that  of  the  potash  ibr  the  sulphur, 
and  hence  proceeds  the  light  yellow  colour  whieh  is  ob« 
iK^ved  ill  beginuing  the  mixture ;  S,  that  of  the  potalb^ 
tbe  base  of  the  sulphuret  formed  by  the  nitric  add; 
3,  that  of  ^e  hydrogene  to  bombine  with  the  oxygene  of 
tbe  oxyd  of  mercury;  4,  that  of  the  mercury  for  the 
milpbur. 

The  nitrate  of  mercury  at  the  maximum  of  oxygefte 
^j|  of  acid,  i9  reduced  not  only  by  sulphurated  hydros 
giene,  but  also  by  muriate  of  tin  at  the  minimum  of  oxy* 
gene.  To  the  solution  of  tiiis  nitrate  I  gradually  added 
that  of  piuriate  of  tin  at  tbe  minimum  of  oxygene  till  I 
obtaibed  a  white  precipitate.  This,  after  having  beeti 
«Dril  washed  and  dried,  gave  by  distiUafion  sweet  mer«^ 

• 

eurjr,  and  we  find  in  the  retort  a  residuum  which  li 
oxyd.  qf  tin  at  the  maximum  of  oxygene.    If  therefore 
the  oxyd  of  tin  takes  from  the  oxyd  of  mercury  at  the, 
maximum,    the  quantity  of  oxygene  which  forms  the 
distinction  between  the  oxyd  of  mercury  at  the  maximum 
and.the  oxyd  of  mercury  at  the  minimum,  it  gives  to  the 
latter  the  quantity  of  muriatic  acid  which  it  requires  for 
its  conversion  into  sweet  mercury.     To  obtain  this  result, 
it  is  necessary  that  there  remain  in  the  solution  a  smatt 
quantity  of  undecomposed  nitrate  of  inereisry,  otherwise 
tbe  result  is  mercury  and  muriate  of  tin  at  the  maximunt 
o£  oxygene^     The  muriate  of  tin  at  the  minimum    of* 
o*ygene  also  decomposes  the  nitric  solution  of  merciiry 
at  the  minimum  of  oxygene  and  the  maximum  of  acid; 
7^  is  preeipitateid  at  obce  in  the  state  of  sweet  mercury, 
Whifch  is  reduced' only  by  adding  ^  fresh  quantity  of  so-- 
lation  <^tm.     Thus  the  oxyd  of  mercury  at  the  mihiomili 
CflRrrieis  away  the  muriatic  acid-froaab  the  oxyd  ef 'till,  but 

It 
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it  yields  its  oxygene  to  it  only  when  it  is  dissolved  in  tint 
muriatic  acid. 

.  I  now  return  to  my  problem.  I  dissolved  in  Bounces 
of  cold  distilled  water^  100  grains  of  corrosive  sublimate^ 
.  I  precipitated  it  by  pure  potash^  and  I  obtained  fix>in  79 
to  80  grains  of  a  yellow  oxyd.  If  we  make  this  precipi-> 
tation  at  the  temperature  of  S''^  we  obtain  a  brick-co^ 
loured  precipitate ;  if  we  let  the  solution  cool  a  little, 
the  precipitate  is  of  a  blackish  red.  What  may  be  the 
cause  of  these  different  colours  ?  do  they  belong  to  the 
muriatic  acid,  to  the  potash,  to  the  water,  or  to  the  dif« 
ferent  proportions  of  oxygene  ?  To  neither  of  them.  If 
we  heat  100  grains  of  these  precipitates,  we  obtain  from 
^,5  to  90  grains  of  mercury,  little  or  no  water,  no  re* 
nduum  and  no  muriatic  acid,  since  the  nitric  acid  dis-» 
solves  them,  and  this  solution  doies  not  render  that  of  silver 
turbid.  The  yellow  oxyd  heated  slowly  in- a  small  retort 
becomes  red,  but  it  loses  nothing  of  its  weight ;  if  we 
throw  it.upon  a  piece  of  paper,  in  a  moment  it  recovers 
its  yellow  colour.  The  brick-red  oxyd  does  not  lose  its 
colour  when  heated.  Nothing  can  therefore  be  inferred 
r^pecting  the  state  of  the  metallic  oxyds  from  their 
colour. 

I  dissolved,  in  a  small  retort  of  known  weight,  100 
grains  of  mercury  in  200  of  boiling  nitric  acid  :  as  soon 
as  the  nitrous  gas  had  disappeared,  I  let  the  scdution  cooI| 
:md  added  to  it  two  drams  of  muriatic  acid  ;  inunediately* 
the  solution  became  filled  with  crystals  of  corrosive  subll* 
mate ;  I  then  evaporated  it  by  a  gentle  heat,  till  die  mu-  . 
riate  of  mercury  that  had  been  formed  was  dried  ;  Inow 
augmented  the  heat,  and  after  the  salt  had  been  fused  it 
sublimed.     By  this  means  I  obtained  from  139  to  141 
grains  of  corrosive  sublimate  in  three  times  that  I  repeat^ 
iIms  experiment.     100  grains  of  Dutch  red  oxyd»  distil* 

ied 
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kd,  yield  from  89^5  to  dO  grains  of  mercuryi  and  lOO 
grains  of  this  same  oxyd  after  having  been  dissolved  by 
the  muriatic  acid,  and  after  having  been  dried  s^nd  sub- 
timed,  give  from  125  to  127  of  corrosive  sublimate. 

According  to  these  results,  corrosive  sublimate  is  com4 
posed  of  nearly  19  or  20  of  muriatic  acid,  from  8  to  8,5  of 
oxygene,  and  from  71  to  72  of  oicyd  of  mercury  at  lo  of 
b^ygene,  and  not  at  15  which  Mr.  Chenevix^s  analysis 
gives.  I  shall  hei^after  term  the  corrosive  sublimate,  so- 
luble muriate  of  mercury,  or  muriate  of  mercury  at  the 
ttiaximum  of  oxygene,  in  order  not  to  confound  it  with 
th#  sweet  mercury,  which  is  an  insoluble  muriate,  and  at. 
the  minimum  of  oxygene  and  of  acid,  as  I  shall  imme* 
d  lately  shew» 

I  accordingly  proposed  to  myself  the  following  quei* 
tion.  What  is  the  difference  between  the  sweet  mercury 
which  is  obtained  by  subliming  a  mixture  of  soluble  mtt* 
Tiate  of  mercury  and  mercury,  and  the  white  precipitate 
which  is  obtained  by  precipitating  a  nitric  solution  at  the 
minimum  of  oxygene,  and  at  the  maximum  of  acid  by 
the  muriate  of  soda  ?  To  resolve  this  question,  these  two 
muriates  must  be  analysed,  and  the  results  of  this  analysis 
compared. 

1.  I  dissolved  100  grains  of  sweet  mercury  in  200  of 

,  nitric  acid ;  I  mixed  the  soluble  muriate  of  mercury  and 

the  nitrate  of  mercury  that  were  formed,  with  distilled 

water,  and  added  nitrate  of  silver :  the  .muriate  of  silver 

which  I  obtained,  when  washed  and  dried,  weighed  60 

,  grains,  which  represent  10,6  of  muriatic  .acid*,    from 

100 


- » 


♦  .1  think,  according  to  th6  muriate  of  silver  which  I  obtained  in 
tbeanalysis  of  the  soluble  muriate  of  mercury*  and  in  this,  an<i  ac«^ 
cording  to  the  proportions  which  I  found  in  the  two  muriates,  that  f 
tnay  give  for  the  proportions  in  ISO  grains  of  muriate  of  silver,  %  of 
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iOO  grains,  of  white  precipitated  muriate  I  obtained  the 
same  result ;  nevertheless  I  must  mention  that  its  solution 
and  the  supcroxydatiou  of  its  base  was  most  speedily  ^f> 
fected,  which  merely  proves  that  it  was  in  a  state  ofoiore 
complete  division. 

2.  100  Grains  of  sweet'  muriate  disoxydated  by  the 
muriate  of  tin,  gave  me  from  84,5  to  85  gjrains  of  mer- 
cury. I  obtained  an  equal  result  from  the  same  quantity 
of  precipitated  white  muriate  :  but  $5+lOf6z::9BfB  ;  and 
100 — 95,6  —  4,4  oxygene.  There  is,  therefore,  no  dif- 
ference between  these  two  muriates.  In  the  100  grains 
ef  the  oxyd,  the  base  of  the  two  muriates,  there  enter  5  of 

.•xygene.     This  quantity  differs  from  that  found  by  Mr, 
Chenevix  by  5,7  grains  (Van  Mouses  Journal^    N°  8^ 

.p.  127). 

3.  100  Grains  of  precipitated  white  muriate,'well  dried, 
give  100  of  sublimed  sweet  mercury. 

4.  100  Grains  of  these  muriates  having  been  dissolve^ 
.  in  a  mixture  of  nitric  and  muriatic  acid,  by  evaporating 

and  afterwards  subliming,  from  1}7  to  119  of  soluhfe 
muriate  of  mercury  are  obtained.     Thu»  100  grains  of 
>  these  insoluble  muriates,    to  become  soluble,   combioe 
with  13   grains  of  oxygene  and  muriatic  acid  in  this  ^ 

*  manner :  .  j 

Mercury  belonging  to  100  grams  of  insoluble 

muriate    .---      -      -     ---••  tSfi 

Q^^ygene  belonging  to  it    -----.-    -  4,4 

Oxygene  augmented    -----     -     -    -  '5,a 

S^^i^atic  a^d  of  100  grains  of  insolnble  muriate  i(h^ 

*  /Muriatic  acid  augmented    ----*---  |5,0 

-118,0' 


V  . 


L  oxygene,  and  53  of  muriatic  acid.    1  could  not  obtain  tl^pte  reiulis  b/ 
piccipiuting  the  ioIatioR>if  tOO  grains,  of  silver  by  llme-wato  or  bf 
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After  having  solved  this  problem,  I  proposed  to  myself 
tiie  following  :  Is  it  well  demonstrated  that  the  precipi- 
tates of  the  nitrates  and  muriates  of  mercury  retain  a  por- 
tion of  acid?     (Annalesde  Chimie,  torn.  38,  page  126.) 

The  experiments  of  Bayen  hdve  placed  it  out  of  doubt,' 
tAiatthe  precipitates  of  mercurial  nitrates  and  muriates' 
retain  a  more  oy  less  considerable  portion  of  acid,  so  that 
\f  we  expose  to  a  sufficient  heat  the  precipitates  of  the 
ipercurial  nitrate,  nitrous  acid  is  disengaged,  afid  if  we 
perform  the  same  operation  upon  the  precipitates  of  the 
mercurial  muriate,  a  more  or  less  considerable  quantity 
.of  an  insoluble  mercurial  muriate  is  sublin)ed — (Bayen^ 
Tom.  I.  p.  223,  Exp.  XII.)  Half  ^n  ounce  of  tliis  pre- 
cipitate having  been  exposed  to  calcination  in  a  small 
high  and  narrow  glass  vessel,  nitrous  vapours  were  dis- 
engaged from  it — (p.  23).  Fixed  alkali  does  not  cooti- 
pletely  decompose  corrosive  sublimate,  and  the  precipi- 
tate gives  sweet  mercury — (p.  238).  An  ounce  of  tbi$ 
.  precipitate  being  put  into  a  retort  and  exposed  to  the  fire, 
there  were  sublimed  4  drams  48  grains  of  sweet  mercury, 
Itow  is  the  diso^ydation  of  the  spitibie  muriate  of  mer- 
cury effected  by  caustic  potash,  and  by  the  carbonate  of 
potash  ?  Thi$  is  what  I  cannot  comprehend,  notwith- 
standing the  explanation  given  by  Bayen  (p.  240).  la 
carder  to  give  a  sufficient  jreason  for  this  singu^nty,  we 
must,  I  think,  refer  the  cause  of  it  to  the  solubility  of 
corrosive  sublimate,  and  the  insolubility  of  sweet  mer- 
cury, two  of  the  distinguishing  characters  of  these  che- 
ijileal  preparations.  Corrosive  sublimate  contains  as 
much  marine  acid  as  the  mercury  is  f:apable  of  combinif|| 

*  • 

with,  which  renders  It  soluble  in  water;  sweet  sublimate' 
on  the  contrary  contains  the  least  possible  quantity  of  it, 
^.nd  therefore  it  becomes  insoluble.  I  accordingly  sepa- 
f ated  som6  of  Bayen's  experiments,  the  result  of  which 
'  ■   ^  E€2  not 
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not  only  gave  me  the  solution  of  this  problem^  but  J  like* 
wise  found  means  of  obtainipg  a  nitric  selution  of  mercuryi 
Completely  at  the  minimum  of  oxygene. 

1.  I  dissolved  100  grains  of  mercury  in  100  g^nonsof 
cold  nitric  acid  at  33^.  After  this  solution  ws^  crystals 
lizedy  I  separated  from  the  small  needles  of  nitrate  of 
mercury  which  were  formed  in  it,  upwards  of  12  grains 
of  mercury,  and  I  observed  that  this  dissolved  in  jt  (A), 
1)ut  without  the  formation  of  nitrous  gz^.  Tb^  other  half 
of  the  residuQus  liquor  hast^ing  been  decomposed  by  ^  the 
muriate  of  soda,  and  after  having  separated  the  insoluble 
anuriate  of  mercury,  I  found  in  the  filtrated  liquor  solut 
lile  muriate  of  n^ercury,  as  potash  precipitated  it  in  yel? 
^}ow  o^yd,  and  sulphurated  hydrogene  in   insoluble  sul* 

phurated  n^uriate,  whigh  soon  passf^d  iptp  the  state  of 
iBttiiops,  on  adding  a  fresh  quantity  of  sulphurated  hy« 
drogene^  The  solution  (A)  precipitated. by  ipuriate  of 
^>da,  gives  hardly  any  soluble  muriate,  for  the  filtrated 
liquor  was  not  rendered  at  all  turbid  by  po^sbji  and 
very  little  by  sulphurated  hydrogen^. 

2.  I. dissolved  100  grains  of  mercury  in  the  sanae  qqaive 
tity  of  cold  nitric  acid  at  30"^,  and  I  observed  that  thet 
nitrous  gas  exb^ti^  &om  it  was  less  than  in  the  first  ex<«. 
perimcQt.  In  this  I  obtained  somewhat  larger  crystal 
(B),  and  the  rest  of  tho.inercury  weighed  three  graioi. 
The  residual  solution,  after  having  been  decomposed  by, 
the  muriate  of  soda,  and  fiUrat^^d,^  was  little  disturbed  by 
sulphurated  hydrogene. 

3.  Four  o^nees  of  mercury  were  dissolved  by  the  same 
^ll^ntity  of  cold  nitric  acid  at  26.  The  nitrous  gas  that 
formed  was  in  very  small  quantity,  and  dissolved  entirely 
ifi  it,  giving  it  a  blueish  colour.  This  solution  didnojj 
immediately  crystallize,  but  aftpr  some  day$  I  observe^ 
^ypoi^  ^  slight  agitation  ^  multitude  of  sm^l(  cirystals :  I 

separate^ 
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peparated  the  liquor  from  them,  and  itfter  having  preci- 
pitate it  by  the  muriate  of  soda^  and  filtrated  it,  it 
ftill  contained  a  small  quantity  of  soluble  muriate  of 
mercury, 

'It  is  evident  from  these  experiments,  that  it  is  di£BcuIt 
%o  obtain  a  nitrip  solution  of  mercury  completely  at  iU. 
lliinimum  of  oxygene  ;  bqt  if  we  dissolve  the  crystals  (S)* 
IQ  distUled  water,  adding  as  much  pitrii^  apidas  is  re« 
quired  for  dissolving  the  nitrate  of  mercury  at  th^  mini* 
mum  of  oxygene  and  of  acid  which  is  preoipitat<^df  we, 
pbtain  a  solution  of  mercury  at  the  miqimi^m  of  oxyg^ne, 
ftpd  at  the  maximum  of  acid.    This  solution,  precipitated . 
by  the  muriate  of  spda,  is  completely  ,cioarert.ed  into  ins9« . 
luble  muriate  of  mercury,  since,  after  it  has.  been,  fil- 
trated, sulphurated  hydrogene  does  nol .  render  itataU 
turbid. 

In  these  experiments,  I  <fouId  findoA^y  tifo  mur^t^^. 
whereas  M^  Berthollet  found  three  ;  nor  CQuld  I  find  the,; 
nitric  acid  which  that  chemist  observed*  ^QT  tbp  interm^^ 
diate  degrees  of  oxydation. 

**  When^we  precipitate,"  he  saya  (Anoales  -deChimie^, 
Tom,  XXXVIII,  p.  119)  "  the  nitrate  of  mercury  with 
muriate  of  sodai,    we  obtain  mercurial  mur^atQS  which 
differ  according  to  the  oxydation  of  the  merpury ;  with 
the  nitrate  little  oxydated  we  have  a  whit^<  prepipi.tate^. 
which  retains  a  portioq  of  the  nitric  aojid*  which  cannot 
dissolve  in  muriatic  acid,  and  whi^h  does  nqt  dissolve  ii| 
concentrated  nitric  acid  without  the  evolution  of  a  larg^, 
gnmtUyiQi  nitrous  gas;  with  the  solution  prepared  h^t 
we  obtain  a  slighth/ ^lellow  pre^iipitate,  whiph  ^s  not  sdiu- 
l^e  in  the  muriatic  acid,  but  which  dissolves  easily  ii^ 
nitric  acid^  evolving  Utile  nitrous  gas ;  .the  liquid,  that  co. 
yered  the  precipitate  gives  by  evaporatioa  a  soiaU.  quan-, 
tity  of  coifrQsiv<5  mur^te  ojf  mercury.'* 
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'  But  in  the.  fluid  nitrate  of  mercury,  thpre  ^re.  up  dcT 
t;jermined  propprtions  between  the  most  oxygenated  and 
the  least  oxygenated  mercury  ;  it  appears  that  all  the  in- 
tejrm?dia.te .  proportions  maj/  exist,  as  I  have  observed ' 
with  respect  to  the  sulphates:  (Ibid.  p.  128}.  The  sul- 
phates follow  the  same  law  as  the  nitrates  of  muriates; 
their «base  i>  always  combined  either  with  5  or  with  10 
pdf  cent,  of  pxyd.  Bergman  anS  Sch^eie  were  already 
■well  acQuaititetf/  tlutt  mercury  dissolved  in  nitric  acid 
Ifiay  exist  in  it  in  two  ditferent  states.  Scheete  says,  that 
y^hen  cold  tiitric  acid  can  dissolve  no  more  mercury,  we' 
should  add  to  it  a  fresh  quantity  of  mercuiy  and  boil  the 
mixture.  Mr.  Chenevix  confesses  that  he  does  not  see 
thfe'  reason  of  this  (Va«Mons,  N*8,  p.  12S).  Schecle 
aid  ti6t%noW  at  that  time,  that  mercui-y  in  order  to  com- 
bine with  .the  acids  must  previously  combine  with  one  or 
two  constant  proportidns  of  oxygenc.  Hence  we  see  why 
pt  could  not  explain  what  happens  in  this  solution.  The 
ihcrcury  which  is  added  to  it  is  oxydated  by  taking  from 
the  oxyd  at  the  maximum  which  exists  in  it  half  of  its 
c*3rgeiie  ;  that  is  to  say,  by  reducing  to  five  the  oxyd 
n^hich  is  oxygenated  at  10  pet^  cent.  This  is  the  reasoif 
why  the  mercury  disappears,  and  we  see  no  nitrous  ga5 
tni  the  oxyd  of  mercury  at  the  maximum  returns  to  'its 
minimum.  This  law  is  invariable  with  all  the  mercurial 
sjaJts ;  not  only  the  muriate  becomes  again  insoluble,  thaf 
is  to  say,  at  its  minimum  of  oxygene  and  of  acid;  by  a 
liew  (juantity  of  mercury,  but  also  the  sulphate  of  mer- 
cury at  the  maximum  of  acid,  and  at  the  minimum,  and 
at  the  maximum  of  oxygene.  I  mean  to  speak  of  that 
white  mass  which  we  obtain  by  distiUino^  a  mix£ufe  of 
one  part  of  mercury,  and  one  and  a  half  of  concentrated 
futpiiuric  acrd.  If  we  mix  this  mas»  \Yith  one-third  of  its 
weight  of  mercury,  and  heat  it,  we  reduce  it  atthost  e»- 
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tirely  to  It3  minimum  of  ox}  gene  and  of  acid.  Tims  w» 
cannot  obtain  this  combination  in  a  direct  manner,  but 
•we  effect  it  by  precipitating  the  solution  of  the  mercurial 
nitrate  (B)  hy  another  of  sulphate  of  soda.  On  the  con- 
trary^ we  obtain  the  solutions  at  the  maximum  of  oxygene 
and  of  acid  in  a  direct  manner  ;  for  this  purpose  we  must 
keep  over  the  fire  the  nitric  and  sulphuric  solutions  of 
mercury  in  proper  proportions,  till  the  nitrous  or  sulphur- 

4 

ous  gas  ceases  to  appear. 

Now  thut  I  have  well  ascertained  the  means  of  obtain-- 
ing  nitric  solutions  at  the  minimum  and  at  the  maximum 
of  oxygene,  I  return  to  the  solution  of  the  second  pro- 
blem. 

i.  I  precipitated  a  nitric  solution  of  mercury  at  tl^e 
minimum  of  oxygene,  and  at  the  maximum  of  acid, 'l>y 
pure  potash,  and  I  obtained  a  black  precipitate,  which, 
after  having  been  washed  and  dried,  was  heated  in  a  re- 
tort to  the  quantity  of  50  grains,  where  it  was  reduced 
without  disengagement  of  nitrous  gas,  and  the  mercury 
*  weighed  from  47  to  47,5  grains,  A  hundred  grains  of 
;black  oxyd  are  therefore  composed  of  95  of  mercury  and 
5  of  oxygene. 

•      -  * 

■  2.  I  precipitated  the  same  solution  by. the  carbonatte  of 

,.^otash,  and  I  observed  that  the  pr(?cipitate  which  was 

formed  was  wliite,  biit  that  it  suddenly  assumed  a  whitish- 

.  yellow  colour  :  1  suspected  at  first  that  it  passed  in  part 

Jinto  the  maximum  of  its  bxydation,  which  I  confirnied 

by  means  of  muriatic. acid,  which  dissolved  a  little  of  it. 

This  precipitate,  lost  by  the  concentrated  sulphuric  acid 

0,10  of  carboiHC  acid  :  heated  in  a  small  retort  it  gave  ao 

,  nitrous  gaSj  hardly  any  water,  and  the  'mercury  which 

^  resulted  from  it  weighed  83  grains. .  I  believe  tl>at  in  this 

«  •  •  ■  -  . ' 

precipitate.,  the  mercury  is  not  saturated  with  carbonic 
acid:  i  could  JK)t  repeat  this  experiment  in  order  to  see 

whether 
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whether  I  could  obtain  a  saturated  carboiiate  completely 
at  the  piinimum  of  oxygene. 

3.  The  nitric  solution  of  mercury,  at  the  maximum  of 
oxygene  and  of  acid,  xras  decomposed  completely  by 
pure  potash,  and  the  precipitate  which  I  obtained  was  of 
a  yellowish  colour.  This  being  washed,  dried,  and  caU 
cined,  was  reduced  without  any  nitrous  gas,  and  the 
mercury  weighed  90  grains. 

4.  The  same  solution,  precipitated  by  the  carbonate 
of  potash,  gave  a  precipitate  of  a  brown-red  colour.  The 
liquors  of  these  precipitations  did  not  contain  any  oxyd 
of  mercury,  as  sulphurated  hydrogene  did  not  demon- 
strate the  presence  of  any  in  them.  This  brown-red  prc- 
tipitate  lost  0,12  of  carbonic  acid  by  the  sulphuric  acid  r 
distilled,  it  was  reduced  without  any  traces  of  nitrous 
gas,  and  hardly  any  of  water,  and  the  mercury  weighed 
80  grains.  (I  believe  also,  that  in  this  precipitate  oxyd 
of  mercury  is  not  saturated  with  carbonic  acid.)  Thus 
the  nitric  solutions  of  mercury  are  t;ompletely  decoin- 
][>osed  by  potash,  and  by  the  carbona;te  of  potash,  aiid 
their  precipitates  do  not  contain  the  least  quantity  of  M« 
trie  acid.  * 

I  have  already  shewn  that  pure  potash  completely  de- 
composes the  soluble  muriate  of  mercury,  and  that  the 
precipitate  which  is  formed  contains  no  muriatic  acid. 
Let  us  now  see  what  effect  is  produced  upon  this  salt  by 
the  carbonate  of  potash. 

1.  I  poured  into  a  solution  of  muriate  of  met^ury, 
in  cold  water,  another  solution  of  carbonate  of  potash^ 
in  sufficient  quantity,  and  till  the  liquor  no  longer  be* 
came  turbid.  I  thus  obtained  a  purple  precipitate.  The 
liquor  (C)  gave  with  sulphurated  hydrc^ene  an  sbandknt 
precipitate  of  mercurial  ethiops.  ^  This  fact,  therefore^ 
demonstrated  by  Messrs*  JBay en  and  BertUdfet,  \%  cOr* 

rect ; 
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rect ;  for  they  say  that  the  carbonate  of  potash  docs  not 
completely  decompose  the  corrosive  sublimate,  and  also 
that  this  precipitate  gives  sweet  mercury  ;  but  this  is  not 
Eoui)d  formed  in  it  \  it  is  formed,  as  I  have  discovered, 
by  heating  it. 

!•  Cold  nitric  acid  at  10®  completely  dissolves  the  pur- 
plp  precipitate,  and  this  solution  precipitates  that  of  sil- 
ver.    It  therefore  contains  mur^^atic  acid. 

2.  1  heated  in  a  small  retort  20  grains  of  this  precipi- 
tate, and  I  obtained  from  10  to  11  grains  of  insoluble 
piuri^tc  of  mercury,  which  contained  a  small  quantity  of 
soluble  muriate. 

*  3.  I  exposed  to  a  gerttJe   heat  the  solution  (C),  and  I 
observed  that  there  was  disengaged  from  it  a  considera- 
ble quantity  of  carbonic  acid,  and  that,  in  proportion  as 
this  acid  was  volatilized,  there  was  precipitated  a  pow- 
der which,  looked  at  through  the  liquor,  appeared  black. 
This  precipitate   presented  itself  crystallized  in  laminae, 
ifc?  colour  was  a  dull  violet ;  it  dissolved  very  well  in  wa- 
ter, as  also  in  cold  nitric  acid  at  10®  with  disengagement 
of  carbonic. acid,  and  this  solution  precipitated  that  of 
silver  :  heated  in  a  small  retort  in  the  quantity'  of  20 
•grains,  it  gave  me  from  10  to  11  of  insoluble  muriate, 
and  a'  small  quantity  of  soluble.     Why  docs  the  soluble 
muriate  become  insoluble  ?  What  is  it  that  takes  from  it 
half  of  its  oxygene  and  of  its  acid  ?  It  seems  to  me  that 
•  the  degree  of  heat  at  which  the  soluble  muriate  sublinpes, 
-is  sufficient  for  disoxydating  a  small  quantity  of  the  oxyd 
of  mercury,  and  that  then  this,  subliming-in.the  state 
of  mercury  with  the  soluble  muriate,  transforms  it  into 
insoluble. 

Thus  I  have  exhibited  results  different  from  those  of 

Messrs.  Bay  on  and  Berthollet,  and  which  shew  that,  in 

order  to  become  well  acquainted  with  the  metallic  salts, 
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as  well  as  with  the  precipitates  that  are  obtainect  frdm 
them,  we  must  previously  know  the  state  of  oxydation 
of  the  metals  in  the  acids,  by  determining  th^ir  degreies 
namerically,  after  having  demonstrated  them  by  chedii- 
cal  means ;  and  if  Messrs.  Bayen  and  Berthollet  hor^ 
obtained  results  different  from  mine,  it  is  because  the 
former  did  not  know  the  nitric  and  muriatic  solutionsi^ 
mercury,  and  deccHnposed  them  by  impure  alkalicis; 
whilst  M.  Berthollet,  on  the  contrary,  well  knew  the 
purity  of  his  alkalies,  but  has  always  operated  on  nitric 
and  sulphuric  solutions  of  mercury  which  contained  thn 
metal  in  two  states  of  oxj^dation. 


Of  the  Inftuence  of  Manganese  in  the  Pfvdtiction  of  Iron  on 
a  large  Scale,     By  M.  Stuenkel,  Junior^     Translaied 
from  the  Germaii  by  M.  Daubuisson. 

(Concluded  from  Page  124.) 

OTEEL  is  a  substance  intermediate  between  cast  iron  and 
malleable  iron  ;  for  sted  kept  for  a  considerable  time  in 
the  refining  fire  is  converted  iitto  iron*  In  ord^r  to  con- 
vince ourselves  of  this,  we  iieed  only  mek  over  again  ti 
bar  of  steel,  ready  to  be  forged,  instead  of  |>utting  it 
under  the  hammer,  and  we  shall  then  obtatn  anew  bati, 
which  will  no  longer  be  steel,  but  perfectly  malleabb 
iron.  The  whole  process  of  the  fabrication  of  stftgl  coir- 
sists  in  keeping  the  cast  metal  for  a  sufficient  J^ngtii  of 
tioie  (but  no  longer)  in  the  fire,  for  it  to  assume  the'M 
degree  of  malleability,  or,  in  other  Words,  for  it  fco  be* 
come  steel ;  and  till  the  mass^  being  aknosi  fluid*,  hist 
.  sufficient  consistence  to  be  put  under  the  baiiimer,  and 
to  admit  of  being  banun^red  a  little  \  in  a  wwrd^  tiie  bar 

*ast 
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must  still  be  in  some  measure  cast  metal ,  but  it  must  not. 
be  such  equally  throughout. 

It  is  possible  to  conceive  that  the  grei/  cast  metal  of 
which  we  have  been  speaking  may  be  brought  to  tliis 
atate  ;  but  its  execution  is  not  attainable  in  practice.  The 
cast  metal)  after  having  been  cast  in  a  mass  is  too  fluid  : 
tbc  part  which  is  acted  upon  directly  by  the  wind  forms 
immediately  «oIid  steel,  whilst  the  rest  is  still  cast  iron  ; 
and  when  we  endeavour  to  bring  the  remainder  to  the 
same  state,  the  same  causes  which  produced  the  first 
pieces  of  steel  continue  at  least  in  part  their  action 
upon  these,  which  then  become  malleable  iron  ;  and  if 
the  operation  does  not  continue  long  enough  for  the 
whole  to  be  in  this  state,  we  obtain  a  mass  which  is  partly 
iron  and  partly  steel  *.      "^ 

Such  are  the  principal  differences  which  distinguish 
the  grey  cast  metal  from  the  whi/e.  I  shall  now  proceed 
to  treat  of  the  cast  iron  which  is  obtained  by  the  treat- 
ment of  the  mang^nesiferous  ores. 

Of  the  Cast  Iron  from  Mangancsiferoiis  Ores,  or  of  thti 

White  Cast  Iron, 

The  white  cast  iron  may  ^.Iso  be  divided  into  th^ 
smooth  and  harsh  :  the  first  is  obtained  by  putting  an  ex« 

•  cess  of  charcoal  into  the  charge  ;  the  second  by  charging 
tlie  furnace  with  an  excess  of  mineral.  The  smooth 
white  cast  metal  is  very  fluid  as  it  comes  oqt  of  the  fur- 
naces, more  so  than  any  of  the  varieties  of  the  grey  me- 
tal ;  but  it  becomes  fixed  more  quickly  than  they  do,  and 
it  is  thus  more  fluid,  but  less  fusible.     As  it  cools  it  ^r 

-  sumes  an  even  surface,  under  which  some  small  bulbous 

*  I  do  not  ^now  that  thcr^  exists  a  single  manufactory  of  steel  i^ 
places  w^ere  no  use  is  inade  of  mangnnesift^rous  ores. 

F  f  2  'C^vitie^ 
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cavities  are  discerned.  It  is  very  brittle :  when  rolled 
into  thin  plates  it  cracks  of  itself;  and  even  when  it  is 
in  large  masses  it  is  easily  broken  with  the  hammer."  On 
account  of  tliis  hrittleness  it  is  unfit  to  be  cast  into 
moulds:  the  rapidity  with  which  it  becomes  fixed  does 
not  even  allow  it  time  to  fill  large  moulds.  The  appear- 
ance of  its  fracture  is  nearly  the  same  as  that  of  the  harsh 
cast  iron  of  the  grey  species. 

I  must  liere  repeat,  what  I  have  elsewhere  observed, 
that  in  places  where  the  manganesifcrous  ores  are  mixed 
ivith  such  as  contain  no  manganese,  and  a  considerable 
excess  of  charcoal  is  put  into  the  charges,  a  cast  metal  is 
obtained,  the  fracture  of  which  considerably  resembles 
that  of  the  smooth  or  intermediate  cast  metal  of  tlie  grey 
species  *  ;  it  does  not  become  fi:xed  so  easily  as  when 
only  manganesifcrous  ores  have  been  melted  ;  it  is  not  so 
brittle,  and  may  even  be  employed  for  casting  into 
moulds.  Accordingly,  at  Gittelde,  in  the  Hurtz,  where 
the  minerals  consist  principally  of  spatljic  ore  and  brown 
hflcmatites,  cast  iron  goods  were  formerly  fabricated,  hut 
then  a  surcharge  of  charcoal  was  employed. 

The  harsh  cast  iron  obtained  frou)  the  maniianesiferous 
orcs  appears  sufficiently  fluid  as  it  comes  out  of  the  fur- 
nace, but  it  is  very  heJTv}',  and  becomes  fixed  within  a 
small  distance  from  the  orifice;  if  a  little  too  much  ore 
has  been  put  into  the  charge,  it  becomes  fixed  even  in 
thie  crucible  of  the  furnace.  Its  surface  and  interior  are 
filled  with  small  bulhous  cavities.  Its  fracture  is  .very 
white,  radiated,    frequently  laminated    in   largo  scales; 

*  If  it  resen^bles  it  in  appearance  and  ^onie  of  its  properties*  It  dif* 
^rs  greatly  fiom  it  in  its  maiintr  of  conipf>riin£j,  itself  in  the  n fining* 
fnrnace ;  for  it  refines  wirh  much  greater  dilHcuhy  than  any  variety  of 
llie  grey  casi  iron. 

'  ..      (its 
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^its  colour  is  like  that  of  antimony,  its  tcxtnfe  lilcc  that  of 
bismuth.)  It  is  harder  and  more  brittle  than  any  other 
variety  of  cast  iron,  and  it  may  be  em])loy(id  even  for 
making  wire-drawing  irons. 

In  this  species  we  cannot  so  easily  distinguish  an  inter- 
mediate cast  iron  as  in  the  preceding  species,  where  t\m 
intermediate  metal  is  more  fluid  than  either  the  smooth 
or  the  harsh  :  here,  on  the  contrary,  the  cast  metal  is 
more  fluid  in  proportion  as  it  is  less  hiursh,  and  w^  never 
obtain  a  smooth  and  dense  iron. 

The  cast  irons  of  the  manganesiferous  ores  *  contain 
but  very  rarely  carburet  of  iron. 

•  In  the  refining  of  these  cast  metals,  the  harsh  kind  re- 
quires less  time  tlian  the  smooth  ;  it  sooner  acquires  ma3« 
leability  ;  but  even  this  variety  does  not  refine  so  easily 
as  the  three  varieties  of  the  preceding  species  ;  and  this  is 
what  constitutes  the  principal- difference  between  the  two 
species. 

The  cast  iron  of  the  manganesiferous  ores  is  so  diflScult 
to  be  refined,  that  not  more  than  from  30  to  36  quintals 
of  iron  in  bars  can  be  obtained  from  it  in  a  week,  wh.ilst 
the  grey  metals  yield  from  50  to  56. 

When  we  refine  the  grey  cast  iron,  tlie  part  which  de- 
taches itself  from  the  pig  iron  is  not  entirely  fluid,  and 
by  this  operation  it  already  acquires  a  certain  degree -of 
infusibility  and  malleability,  a  small  one  indegd  compared 
to  iron  ;  but  after  this  metal  has  beea  wrought,  and  ex- 
{>QS^ed  Several  times  under  the  bellows,  it  acquires  these 
Jproperties  in  a  high  degree. 

*  In  mehing  ihe  manganesiferous  ores,  care  lopst  be  taken  not  to 
employ  an  excess  of  mineral  in  the  charges  ;  for  in  that  case  tite  cruci- 
ble would  become  obsirucied/  and  the  cast  iron  attach  itself  to  it  $ 
an  incon>enLeDce  which  is  less  to  be  apprebeuded  in  melting  the  other 
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The  \¥l>ite  (mangancsiferous)  cast  iron  requires  mucb 
more  time  and  labour,  to  refine  it.  As  it  melts  it  sinks  t% 
tlie  bottODV  of  the  fire-place|  where  it  remains  fluid,  so 
that  it  cannot  afterwards  be  moulded  into  mass  in  order 
to  be  replueed  upon  the  charcoal,  and  exposed  to  tlie  ac- 
tion of  the  wind,  as  is  done  in  working  the  grey  casi 
iron.  If  by  cooling  tl>e  bottom  of  the  fire-place  ^  we 
eaiise  the  melted  mass  to  become  fixed,  and  replace  it, 
either  whole  or  in  fragments,  under  the  blast,  it  iiidts 
again  much  more  quickly,  and  remains  moi^e  fluid  tbikii 
the  grey  ;  so  that  the  operation  must  he  repeated  several 
times.  In  order  to  expose  it  more  to  the  aption  of  the 
v^irtd,  the  bottom  of  the  fire-place  is  sunk  less  below  the 
pipe,  and  less  slope  is  given  ta  the  Utter.  In  this  man- 
ner tiie  metal  is  more  in  contact  with  the  wind,  and  b 
exposed  to  a  less  intense  heat ;  but  notwithstanding  these 
precautions,  the  refining  requires  much  more  time  than 
that  of  the  grey  cast  metal. 

In  some  places,  where  the. white  cast  iron  is  refined, 
the  fire-place  is  constructed  in  a  quite  different  manner ;  it 
is  made  narrow  and  deep,  and  a  greater  slope  is  given  to 
the  tube.     This  kind  of  operation  is  termed  cold  refining^ 
because,  after  the  pig-iron  has  been  melted  and  the  mat- 
ter is  in  the  fire-place,  it  is  let  cool ;  the  blast  is  stopped, 
and  the  charcoal  pushed  aside :  at  the  end  of  half  an 
Lour,  when  it  is  fixed,  it  is  again  placed  upon  the  cfa^r- 
^al,  and  the  blast  admitted  :  as  this  metaJ  most  tlien  still 
rciBain  exposed  to  the  action  of  the  wind  till  it  has  ac- 
quired the  heat  requisite  for  its  fusion,  and  as  it  is  fu^d 
but  very  slowly,  it  cannot  fail  to  refine  welL 

•  For  cooling  the  bottom,  a  cavity  is  formed  beneath  it,  iiHo  wfcich 
«ny  qi»aiuity  of  water  that  may  be  thought  proper  is^couveyed  ivhco 
Required. 

No. 
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No  time  is  gained  by  this  method,  for  a  coiisideral)I# 
time  is  required  for  cooling.  Neither  is  it  attepded  with 
any  saving  of  charcoal,  for  though  hone  is  consumed 
d^Aring  the  cooling,  a  considerable  quantity  is  required 
for  heating  and  fusing  again  the  oietalJic  mass. 

.This  metiiod  of  refining  is  by  no  means  applicable  to 
the  grey  cast  iron  :  after  the  first  fusion  it  is  semi-mallea-^ 
ble  ;  if  we  should  let  it  cool,  and  afterwards  heat  it  a^aixi 
till  it  melted,  we  tthould  obtain  but  little  iron,  and  newtij 
the  whole  would  be  converted  into  scoriee  ;  for  the  same 
causes  which,  in  refining,  converted  the  cast  metal  into 
malleable  iron,  would  convert  this  into  scoria,  if  they 
acted  conlingally  upon  it. 

A  property  whicii  particularly  distinguishes  the  white 
cast  metal  from  the  grey,  is  that  the  first  may  be  employ*- 
^d  for  making  good  steel.  Experience  has  shewn,  that 
the  grey  does  not  possess  this  property,  or  at  least  stcd 
cannot  be  obtained  from  it  with  advantage.  Durii^  its 
conversion  into  iron  it  passes  indeed  through  the  state  of 
steel,  but  this  transition  is  much  more  rapid  than  with 
the  white  cast  metal ;  this  would  be  no  detriment  if  the 
operation  could  be  perforated  in  such  a  manner  that  all 
parts  of  the  metal  arrived  at  this  state  at  the  same  time  ; 
in  that  case  we  might  seize  the  moment  for  dra^wing  tbqi 
metal  out  of  tlie  fire,  when  we  should  obtain  a  homogeno* 
ousisteel.  But  the  fact  is  otherwise:  the  causes  which 
produce  the  transmutation,  namely,  the  blast  of  the  bet« 
lo\vs,  and  the  heat  thereby  produced,  act  unequally  upon 
different  parts  of  the  metallic  mass;  so  that. some  pass  al^^ 
ready  from  the  state  of  steel  into  that  of  iron,  whilst  tb(» 
others  are  not  yet  steel. 

iThe  case  is  quite  different  with  the  white  cast  iron, 
since  it  is  refined  with  greater  difficulty ;  that  is  to  say, 
it  passes  more  slowly  into  the  state  of  steel,  and  after- 

wardf 
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wards  into  that  of  iron  ;  so  that  it  is  more  easy,  by  a 
proper  manipulation,  to  rediu:e  it  into  steel  equally  in 
all  its  parts,  and  there  is  lt»ss  danger  of  missing  the  mo- 
ment, if  I  ma}-  so  express  myself,  when  the  whole  is 
steel.  This  certainly  is  the  cause  why  the  cast  metal  ob- 
tained from  the  manganesifcrons  ore  is  the  best  adapted 
for  the  fabrication  of  steel.  But  why  is  this  cast  metal  not 
fefined  as  easily  as  the  grey  ?  This  is  a  question  which 
cannot  be  answered  with  the  same  certainty. 

The  new  cxperiraaiits  of  M.  Lampadius  prove  that  the  dif* 
ference  between  cast  and  malleable  iron  consists  in  this,  that 
the  former  substance  is  iron  mixed   with  carbon  and  a  little 

■V. 

oxygene,  whilst  the  other  is.  pure  iron  3  and  that,  in  the  re- 
ining operation,  this  carbon  is  carried  off  by  the  oxygene  of 
the  wind  from  the  .bellows,  the  iron  oxydatcd,  and  the  foreign 
jBjattcrs  are  then  reduced  into  scoriae.  If  steel  be  iron  which 
^  contains  only  a  small  quantity  of  carbon,  and -whtch  is  de- 
prived of  oxygene  and  of  fortigii  matters,  then  the  whole  fa- 
bricatic^n  q(  steel  has  for  its  object  to  separate  frotn  the  cast  uron 
all  the  foreign  matters  which  it  contains,  and  to  concentrate  in 
it  at  least  a  part  of  Its  carbon. 

Ail  east  iron  can  be  cgnvcrted  into  malleable  iron,  but  only 
the  white  can  be  converted  into  steel  i  if  the  grey  cannot,  this 
proceeds  probably  from  the  circumstance,  that  its  carbon  burns- 
at  the  same  time  with  the  other  substances  which  it  contains  } 
itnd  tlie  immediate  cause  which  prevents  this  from  taking  place 
.  with  the  white,  is  undoubtedly  the  manganese  which  it  contains. 
We  know  that  this  metal  has  a  great  affinity  for  oxygene,  which, 
under  certain  circumstances,  may  be  greater, than  that  of  car- 
bon -for  the  same  substance;  tliis  affinity  seems  particularly 
to  be  more  considerable  when  the  carbon  is  already  combioe4 
with  iron.  Thus,  during  tlie  refining  of  the  white  cast  iron, 
the  oxygene  combines  with  the  manganese,  the  carbon  remains 
at  least  in  part  in  the  iron,  and  the  oxydated  manganese  passes 
into  the  scorige  with  the  heterogeneous  matters.    With  the  grey 

cast 
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sA^t  Ivwk^  on  die  contraiy,  the  oxygene  ^f  the  wind  combines 
vith  the  earbooj  and  takes  it  from  the  iron. 

If  the  combination  bettreen  these  sabstances  take  placr  in  the 
asanner  that  has  been  described,  it  msy  possibly  be  the  case 
that  there  remains  in  the  white  cast  iron  a.bcrUriu  quantity  of 
carbon  after  the  otlier  matters  ar^  separated- from  itj  and  the 
moment  when  this  ca^t  iron  is  converted  into  sleel  is  precisely 
that  when  the  carbon  is  united  in  a  certain  proportion  with  the 
iron.  U  we  still  leave  the  ;ndtter  e][ posed. to  the  fire^  after  thl| 
combination  has  taken  place,  the  oxygeiie  coti tinning  to  act 
upon  the  carbon  carries  it  off,  and. thcsteel  becomes  malleable 
iron. 

What  has  just  beeo  said,  explains  equaUy  why  the  cast  iron 
obtained  from  the  oi^nganesirerous  ores,  is  more  difficult  to  .be 

refined. 

1  .... 

'  '  .        -  ..       .  • 

I  shall  also  remark^  that  though  in  the  fabrication  of  steel  the 
manganese  mixed  with  the  white  cast  iron  is  oxydated  and  ^cori- 
fied  in  the  manner  above  indicated  ^  it  is»  nevertheless,  probable 
thai  a  part  of  it,  thou^  a  very  small  one,  still  remains  in  the 
steel,  and  that  this  is  the  reason'  why  the  cast  steel  eMures  the 
fire  betteir,  does  not  become  soi%  in  it,  nor  change  ko  easily  into 
iron  as  tBe  steel  of  cementatioo.*        •      •        ,  a 


I.    .   itT 


Obseyvatiom  on' the  Carbonate  of  Potash, 
2(y  J/,  Steinacher, 

From  th^  At«JiALEs  de  Ghimie. 

VyHEMlSTS  know  tlmt  the  carbonate  of^  potash  Well 
saturated,  so  as  to  effloresce,  can  onlv  be  formed  bv 
causing  to  pass  through  a  cold  alkaline. solution  a  quan- 
tity of  carbonic  acid  gas,  sufiicient  to  determine  a  spon- 
taneous crystallization.  For,  on  stopping  the  disenffnge- 
ment  of  the  gas  at  'the  moment  \vIum)  the  earth  of  the 
Vol.  VIII. — Second  Series..  G  g  alkali 


226  On  the  Carbonate  of  Potash. 

alkali  appears  to  be  deposited,  and  evaporating  tbe  H^ 
quid  with  the  aid  of  a  gcmtle  lieat,  lamellated  cr}*5tah 
are  obtained ,  whioh  soon  deliquesce. 

Alkaline  ley,  varmed  by  means  of  tan,  aecording  to 
the  process  of  M.-Curaudeau,  does  not  succeed  any  bet- 
ter in  furnishing  a  well-saturated  alkali  by  evaporation. 
I  have  found  that  its  crystals  becppae^mQist ;  and  the  au- 
thor  himself  acknowledges  this  slight  dcliquescenpei  It 
is  also  generally  adinitted '9  f:hat  the  apparatus  pdn^rived 
by  M»  Wjelter,  and  dcscribpd  in  ^he  twentyrsevepth  vo- 
lume of  the  Annates  de  Chimie,  is  much  too  complicatedi 
and  that  of  the  late  M.  Pelletier  has  been  adopted  in  al- 
h^ost  all  laboratories,  wi^b  ^o^e  slight  alterations  in  the 
disposition  of  the*firsi  bottle^  tp  which  id  fixed  a  tubcy 
with  a  double  or  triple  perpendtcujar  curv^t;ure,  for  the 
introduction  of  the  acid^  6r  a  long  pipe  of  gt^,  termi- 
nating in  the  form  of  a  fuqil^.  Chalk  o^isfed  witU  ^ater 
to  the  consistency  of  thin  ^up^  \s gradualjy.poiiir^  into 
tlfi^  pipe,  whipb  is  apcprdii^gly  shopped  with  a  gl^  rod, 
and  tb^  gas  is  forced  to  pass .  f hro|igh  the  bottles  lyhiph 
contain  the  alkaline  ley.  Tl^is  motbpd  is,  in  my  ppinion, 
attended  with  very  great  inconvenience  ;  for  when  a  tube 
with  many  pf?rppndicular  l^ei^ds  is  used,  it  must  be 
charged  >vith  a  polumn  of  fii^id  •  ^u^cient  to  pounter- 
balance  the  pressure  of  the  carbqpic  acid  gas,  and  con- 
sr.quently  an  elevation  roust  be  given  it  which  exposes 
it  to  be  easily  broken  ;  and  when  a  long  pipe  of  glass  k 
pn|plq}^Q(i,  it  often  happens  that  the  cbaljj;  is  explpded 
into  the  air  at  the  moment  i^bpn  the  piston  is  op^n^. 

Another  fnqthod  appears  to  me  to  be  more  simply  aod 
pomippdious.  It  Vfill  be-jfpui^d  to  have  ^prpe  rescfn- 
blance  \o  tliat  of  M.  Brrtgtuitplli ;  h^t  the  Italian  cbe- 
niist  has  not  published  the  details  of  his  manipulation^ 

without  which  it  woulcj  be  vain  to  hope  to  succeed, 

A  kilo- 


\. 
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-  A  kHogramme  of  powdered  cbalk  li  put  into  a  glas» 
.bottle  with  two  or  tbtree  tubalatur^^  capable  of  tontain- 
ing  twelve  kilogranifnes  of  water;  Oh  this  is  to  be  poiir- 
ed^  without  stiriring,  a  litre  of  a  mixture  of  oM  kilo* 
^tnme  add  a  half  b(  ^ulphtiric  acid  whH  nine  kilo^ 
graiiimiss  bf  Spring  Water.  Tbri  gas  is  exftelled^  and  a 
crust  of  sulphate  ut  formed  at  the  siirface  of  the  Calcare- 
ous carbonate;  At  the  end  of  two  hours  all, the  rest  of 
tbe  acid  water  is  to  be  add^  at  dnee^  and  the!  bottle 
<]piieUy  stopped; 

'  Biibbles  6f  air  are  rapidly  dis^ngagect,  i>ut  theii'  discn- 
gagemdht  gradually  abates,  and  continues  id  moderation 
fiir  twetity-foUr  hours ;  the  niixture  i^  then  stirf ed  with 
an  ix^n  rod^  and  the  g<s  still  continue  io  ht  developed 
fof  twdnty^fotir  fao<iri$'B)6r€!  with  little  idterriiption.  I 
discov^i-ed  the  caiUie  of  this  prjbflonged  efibrvescfence  in 
the  resisiance  opposed  tOttbeaction^f  the  sulphuric  acid 
on  the  chialk  by  the  density  which  tbe  combination  suc- 
cessively acquires,  whidi  deinsity  the  teiidehty  of  the 
sulphUi^ic  acid  to  aiigihcfnt  the  sOjubility  of  the  sulphate 
of  liit^  confines  widun  due  limitSi , 

As,  with  tfie  exception  6f  the  first  bottle,  my  appa- 
ratus is  the-  same  #fth  that  trhieh  M.  Pelletief  has  de* 
scribed  in  the  fifteenth  tolunhb  of  the  Annates,  |  shall 
not  speak  of  it^  bdt  onlly  offisr  tbe  following  ret* 
marks : 

1.  Pelletier  was  Itrong  irt  ncrglectinfgr  tti  use  an  inter* 
mediate  bottle  half  full  of  water ;  this  bieads  is  very  ne- 
cessary, in  order  to  separate  the  sutjiibiiric  acid  which  the 
gas  always  brings  over. 

2i  The  tubes  of  an  incli  diameter  b^ing  too  difficult  to 
be  bent,  may  b^  replaced  by  others  of  seven  or  eight 
lines  i^^arture,  which  will  answer  the  purpose  emtally 
well. 
'  /  G  g  a  3.  Thtt 
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3.  Tbc  alkaline  solution  made  in  the  proportion,  of 
2  lbs.  of  alkali  to  3  lbs.  of  water^  crystallizes  too  quickly, 
and  before  the  complete  precipitation  of  the  silex.    . 

4.  The  proportions  of  alkali  and  water  most  favourable 
to  a  regular  crystallization,  at  the  temperature  of  from 
fiv4^  to  ten  degrees  of  Reaumur^  are  one  part  of  distiUed 
water  to  half  a  part  of  purified  potash. 

•  If  tlie  results  of  my  experiments  shall  improve  tlie.pre- 
paration  of  the  carbonate  of  potash,  if  the  disposition  of 
my  apparatus  shall  prevent  the  necessity  of  continually 
watching  its  direction,  by  procuring,  without  inconvenir 
ence,  that  gentle  and  continued  pressure  of  the  carbonic  » 
acid  gas,  of  which  Pelletier  perceived  the  efficacy. for  tbt 
saturation  of  the  alkali,  I  think  I  may  hope^  that  the  truf  • 
friends  of  chemistry,  I  mean  those  who  practise  it,  will 
consider  my  observations  with  indulgence. 


Experiments  m  Giwi  Arabic  and  .Gw;i  Adracanih. 

By  M.  Vauquelin..  - 

From  tlie  Annales  de  Chimie. 

1.    X  \KN  grammes  of  red  gum  adracanth  yielded  op 
combustion  3^  decigrammes  of^ white  ashes.. 

These  aslies  dissolve  with  effervescence  in  muriiitii; 
acid,  and  exhale  a  smell  of  sulphurated  hydrogene.        , 

Their  solution  gives  with  ammoniac  a  precipit^tci  which 
is  pliosphate  of  lime  a,Hd  oxyd  of  iron.  The  oxalate  si 
ammoniac  precipitates  :much  lime  from  it. 

Thus  red  gum  adracanth  contains  to  the  hundred  about 
3|  parts  of  ashes,  which  are  composed  for  the  greater 
.j)art, of  carbonate  of  lime,  a  small  quantity  of  iron,  pho^ 
phate-x|f  lime,  and  perhaps  also,  a  minute  p^ion  Qf 
alkair.  v 

.       .  2.  Teo 
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^  i.  *V£n  grammecrof  white  gum  adracantb,  sabjected  to 
tiie  same  experiment,  ^yielded  three  decigrammes  of 
ashes,  which  were' €S)mposed  of  the  same  principles  ai 
tfaos^  of  the  ifed  gnm  ;.  besides,  by  washing  them,  a  small 
quantity  of  Ukali  was. obtained,  namely  potash. 

S.  Ten  gnunxnes  of  gum  arable,  burnt  like  the  others^ 
left  jtbree  decigrammes  of  aslies,  which  were  composed 
of  the  ssime  principles  as  the  preceding,  with  this  differ*- 
ence  that  they  exhibited  no  ^igns  of  the  presence  of  alkali 
or  of  sulphur,  as  the  others  did. 

I  had  formerly  suspected  that  the  opacity  of  gum  adra-* 
c^tnth  and  the  difficulty  of  its  solution  in  water,  were 
owing  to  the  existence  of  a  larger  proportion  of  eavthy 
mattef ;  but^from  tliese  experiments  it  appears  that  they 
are  to  be  attributed  to  another  cause. 

But  in  what  state  does  the  lime  exist  in  the  gum(  of 
which  I  have  been  speaking  ?  Undoubtedly  not  in  that 
of  carbonate  ixoax  whence  I  obtained  it,  and  stiU  less  in 
that  of  quick  lime;  for  the  solutions  of  gum  are  not  aUca« 
line,  but  on  the  contrary  slightly  acid.  At  least  when 
we  rub  a  piece  of  gum  upon  wet  paper,  it  is  sensibly  red- 
dened. It  is  also  certain  that  the  oxalate  of  ammoniac 
and  the  carbonate  of  potash  produce  prereipitates  in  the 
solution  of  gum  arabic,  and  that  the  acetj^te  of  lead  forms 
none  in  it.  Hence  it  follows,  according  to  all  appeal'^ 
since,  that  lime,  -in  the  gums,  is  combined  with  an  acid, 
but  what  is  this  acid  >. 

Herefor  want  .of  facts  I  shall  be  obliged  to  indulge  in 
conjecture,  but  conjer.ture  which  has  great  probability, 
which  every  thing  seems  to  support,  and  nothing  to  con*  ^ 
tradict.  It  cannot  at  least  be  dpubted  that  it  is  a  vegetal 
ble  acid  with  which  the  lime  is  combined  ;  for  they  alone^ 
in  their  decomposition,  leave  their  bases  combined  witk 
carbonic  acid.    ^  ^vv 

...  '  This 
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This  bfeing  adoiitted,  let  m  me  whidi  among,  tbcf  grtat 
number  of  these  acids  is  diaC  ivhieh  can  best  falfil  aS 
the  couditk)n9<  It  is  neither  the  cfxaiicf  wn  the  tartaroiif ^ 
Qor  the  citric^  since  their  combinations  with  Ume  are  in«*' 
soluble  in  water,  besides  which  they  exi$t  6niy  in  BTCtj 
small  number  of  vegetables  }  still  less  can  it  be  the;  ben- 
zoic, the  gallic,  the  moraxaH  or  the  kamstic  acids ;  for 
thesci  it  ia  known,  are  very  rare  in  nature^  and  the  thnme 
latter  form  also  salts  of  very  little  solubility. 

The  choice  is  therefore  only  left  tfs  between  the  acetous 
and  the  malic  acids,  which  are  the  most  generally  dif- 
fused in  the  vegetabk  kingdom*  The  first,  we  kinnr, 
forms  soluble  combinations  with  all  the  known  substances' 
with  which  it  is  capable  of  uniting  i  Schick  of  them  even 
are  deliquescent.  Moreover  it  is  tb^  most  frequent  re- 
sult of  the  operations  of  nature  in  the  yi^getable  and 
animal  system,  since  it  !s  fbtmed  by  v^e'^fion,  fermiki<4 
tation,  the  action  of  the  powerful  acids,  and  the  infiueiice 
of  beat. 

-  The  combinations  of  the  second  are  for  the  greater 
part  insoluble  in  water  ;-  that  which  it  formr  with  lime  par- 
ticularly is  not  sensibly  soluble  except  with  the  aid  of 
,  an  excess  of  acid,  and  its  existence  in  nature  is  not  so 
frequent  as  that  of  the  acetic  acid  ;  and  as  the  lime  which 
is  found  in  the  transparent  gun^  has  indubitably  been 
dissolved  in  the  juices  of  the  vegetables  which  furnish 
these  substances,  it  is  much  more  probable  that  this  earth 
is  combined  in  them  with  the  acetic  acid  than  withlany 
othen 

It  is  very  probable  ako  that  the  small  quantity  of  pot- 
.asb  which  I  have  found  in^the  ashes  of  the  burnt  gums,  is 
combined  with  the  saoae  acid ;  which  would  explain  why 
llhese  substances  are  so  sensible  to  motslure^  and  soften'  in 
such  a  manner  that  they  can  no  more  be  pulverized. 

lam 


On  ilic  Eudiometrical  Means y  Xc.  SSI 

'  t  am  however  much  inclinod  to  believe  that  in  certain 
)opaque  adraeanth  gupas^  which  are  difficult  of  solution, 
and  which  yield  much  lime  by  incineration ^  this  earth  is 
combined  with  malic  acid.  I  have  lately  had  occasion  to 
^ex^mine  a  gum  collected  by  M.  Palisot-Bavois  upon  the 
^tochineal  plant,  which  was  opaque,  swelled  up  in  water; 
but  did  not  dissolve  in  a  homogeneous  manner,  a;)d  which 
yielded  8  per  €ent,  of  lime.  As  the  ss^  of  all  the  cactuses 
which  I  have  subjected  to  analysis  has  yielded  vf\e  mc^rd 
or  l^ss  considerable  quantities  of  acidulous  malate  of  ligie^ 
it.  may  very  reasonably  b^  presumed  that  that' species 
'ilpliicb  nourishes  the  cocbinpal  insect  contains  it  ako,  and 
that  it  is  this  salt  proceeding  from  the  vegetable,  dissoIve4 
in  the  tap  with  the  gum,  which  gives  it  opacity  and  pre- 
vmits  its  solution  in  water* 

■J  ;.  i  . 

It  resujlt^  at  least  from  these  experiments,  that  the 
.gums  contain;.  1»  a  calcareous  si^lt,  most  frequently  ace- 
tlUe  of  limei  2*  sometimes  a  malate  of  lime,  with  exciess 
of  acid ;  3,  phosphate  of  lime ;  4,  finally,  iron  which 
probably  is  united  also  with  phosphoric  acid. 


JExpey'iments  on  the  Eudiamehical  Means^  and  on  the  Pro^ 
portion  of  the  Comiitiient  Principles  of  the  Atmosphere. 

By  Messrs.  Humboldt  and  Gav-Lussac. 
From  the  Journal  de  PHYsiuufe. 

XF  philosophers  and  pheo^ists  are  at  present  agreed  re- 
specting the  nature  of  the  constituent  principles  of  the 
atmosphere,  tUcy  are  not  yet  §o  with  regard  to  their 
2fbsoli{te  quantity.  Since  Sblieele  and  .Lavoisier,  who 
bad  found  t\yenty-seven  huncjredths  of  oxygene  in  the  air, 
numcrQU^'  e^^perupeuts,    far  which  we  are  indel)ted*to 

'  Messrs. 
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Messrs.  Cavendisti,  Marti,  Berthollet,  Fomrcrpy^  tnd 
Dery^  bare  greatly  modified  this  propbrtioii,f  by  fixing 
it  at  between  twenty  and  twenty-tbree.jkiiodredtbs,  Ne«- 
▼ertheles3  it  must  be  admitted  .tha(  these  proportioEis  ar^ 
iri)I  far  remote  from  that  degree  of  accuracy  wliich  tbe 
|Mreseitt  state  of  Science  allows  of;  lOr,  if  jbhesie  linutis  urt 
veH  established,  ifc  must  be  concluded -that  the  atmotphest 
experiences  con^derable  oscillations'  in  its  cQaipo9itM>iib 
Although  with  respect  tp- most  che^mical  plienQiP^nA,  it  Vk 
pot  oecessary  that  we  sUould  have  an  accurate  koQwieflgt 
of  the  absolute  quantity  of.  its  prihdipiea»  this  boowjledgf 
biiollidss  interesting  in  itself^  than .  iofportiiiit  with  M> 
gard  to  the  history  of  our  gJobe.  If  aUithci-fact^  oS.gi^Ot 
lagy  tend  to  prove  that  the!  earth  is^noiioor^  what  it.  Jhfi# 
formerly  b^en  ;  that  the  highest  .mQUi^aiu&;-.baA^!d  tic^efi 
covered  w^th  water ,  and  tbat.^be  Ar4(iQr:/Qglipn^  have 
Bonrished  animals  which. at  pv^^t  arQ:  t^  h^iipund  pol]^ 
between  the  tropics,  these.very.cbi^nges^yri>y^.  of  what 
great  utility  it  would  bc.tofi:|ti^re  ages  actually  to  lascer? 
tain  the  physical  state  of  tbe  globe  at  thci.  pr^ent  d^y } 
and  even  though  the  grand  catastrophes  which  it  has  al- 
ready experienced  slioald  never  more  be  reiterated,  it  is 
possible  that  it  may  undergo  gradual  modifications  which 
man  would  not  be  able  of  himself  to  appreciate,  unless 
he  found  incontestible  docuuients  in  the  annals  of  science. 
It  would  therefore  be  of  the  highest  importance  to  fix  in 
an  autlimtic  munner  the  gnuid  pl^nofnen4  of  nature, 
which  are  to  be  supposed  subject  to  variation  ;  such  as 
the  iuteiitiity  of  the  magnetic  forces,  the  elevation  of  tlic 
barometer  at  the  level  of  the  sea,  that  of  the  sea  'itself, 
the  medium  temperature  of  every  climate,  and  the  pro* 
portion  of  tl)e  constituent  principles  of  the  atmosphere^ 
We  have  directed  our  attention  to  the  latter  question,  and 
altlioiigh  \vc  have  not  yet  salved  it  in  a  m^^nner  entirely 

satis- 
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satisfactory  to  ourselves,  we  venture  to  give  an  account 
of  the  coinmeneement  of  the  investigation  which  we  have 
Undertaken  upon  this  subject,  and  the  researches  to  which 
It'faa^  led  usa 

JBut  the  eudiometrical  itic^an^  which  mtist  serve  to  de- 
termine the  proportions  of  th^  constituent  principles  of 
the  air  afe  not  all  susceptible  of  equal  precision,  and  some 
distinguished  chemists  give  the  preference  to  a  means 
winch  is  rejected  by  others*     It  therefore  was  indispensa- 
bly" necessary  that  we  should  put  to  the  trial  the  known 
eudiometrical  methods,  in  order^that  we  might  be  ena- 
bled properly  to  appreciate  their  value ;  for  we  are  well* 
convinced  that  accuracy  in  experiments  depends  less  upon 
the  faithful  observation  of  the  divisions  of  an  instrument^ 
than  upon  the  accuracy  of  the  method  itself.     Although 
tUe  nitrous  gis  appears  indeed  lit  first  to  be  tiie  most  un-' 
certain  eudiometri^  means  that  cfkti'  be  chosen,  we  have 
convinced  ourselves  that  by  <^ombining  its  action  with' 
that  of  the  sulphate  of  iron,  or  of  the  oxygenated  muria- 
tic  acid  and  of  potash,  it  is  capable  of  indicating  \^ith 
grt^at  precision  the  quantii;^^  of  bxygene  contained  in  the' 
air.     All  the  eudiometrical  means  would  give  the  same 
results,  if  we  were  equally  acquainted  with  thedi  all^  and 
it  is  only  becau96.it  is  very  diflicult  to  make  alt  the  co^-'' 
rections  they  allow  of,  that  we  naturally  give  the  prefer- 
ence td  such  as  present  less  occasion  for  them,  although 
tbey  are  not  always  the  most  simple  in  their  use^    We 
9ball  therefore  first  give  an  account  of  the  erudiometrical 
Yeseaxcbes  with  which  we  have  occupied  ourselves,  an4 
then  apply  them  to  the  analysis  of  the  atmospheric  ai^ 
and  of  that  obtained  from  wat(Br  under  di:Serent  circum* 
stances,  oc  friaced  in  conuct  witli  it.    We  find  it  neces* 
saiy  aj^in  to  repeat  that  we  diall  not  treat  the  ques€k>ii 
which  ve  hare  proposed  to  ourselves  in  so  extensive  a 
\qu  VIII. — ^S£coNi>  Series.  H  h  man- 
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manner  as  it  merits.  Compelled  to  break  off  our  re* 
searches  before  we  were  able  to  briog  tliciii  to-  tbeir  teF- 
mination,  our  purpose  is  only  to  give  an  ^ccmuit  of  their 
principal  results.  During  nearly  two  months  since  tiie 
time  that  we  commeneed  tbem  in  one  of  the  laboratories 
6f  the  Polytechnic^school  at  Paris,  we  pursued  themj  in 
spite  of  the  coldness  of  the  wearther,  which  is  very  dis- 
agreeable in*  r€seaK:hes  of  this  kind,  witb  si^  ttiueh  *lbe 
greater  assiduity,  as  M.  Humboldt  fouitd  a  peculiar  in^ 
terest  in  tbem.  In  the  year  6,  he  had  presented  to-  the 
Institute  two  tnemoirs  on  the  amlysb  of  the  air^  wlucb 
contain  a  great  number  of  expeiimentS|  which  be  now 
couaiders  (it  is  lie  himself  that  avows  it)  not  only  as  Very 
inaccurate,  but  also  as  very  justly,  controverted  by  Mr* 
Davy,  and  by  a  chemist  witli  wbpse  |>articular  friendship 
we  are  both  bodoured^  namely^. M.^  Bertbbl]ljBt»  Zealoivs 
for  the  advancement  of  .^cie^c^^  M.  Humboldt^  when  be 
commenced  his  researchesi,  wished  to  substitute  in  the 
place  of  those  investsgalion^  of  his  early  youth  ,^  others 
founded  upon  more  solid  foundations,  and  as  he  desired 
to  have  me  for  his  associate  in  tbem  ,  I  ought  to  consider 
9>yself  the  more  highly  honourc^d  by  his  proposition  frpm 
our  having  been,  since  his  return  from  the  tropics^  linked 
together  in  the  closest  bonds  of  friendship. 

Observatums  an  several  of  the  Eudiometric  Means.   .  ^^ 

It  is  not  our  intention  in  this  memoir  to  record  all  the 
researches  which  we  have  undertaken  upon  different  etr-^ 
diometric  means :  most  of  theih  are  still  in  too  imperfect 
^  state ;  but  having  occupied  ourselves  more  particularly 
with  the  alkaline  sulphiil'ets,  and  especially  with  bydro-^ 
gene  gas,  we  shall  hercf^idiibit  the  resirfk  of  our  oliser-' 
vations  on  these  two  c^diometrical  meana^  .    "    ' 


:» %  * 
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'  Ahbough  the  silkaline  sulpburets  hav«  io  general  a  suf* 
6ciently*constant  action  for  the  analysis  of  tlie  air,  which 
Juts  batfsed  them  to  be  justly  preferred  to  the  other  eudio* 
metrical  meansy  they  nevertheless  present  some  sources  of 
•error,  which  it  is  indispensibly  necessary  we  should  be 
Mrell  acquainted  ivith,  in  order  to  justify  us  in  placing  an 
entire  confidence  in  their  results.     It  has  long  been  be- 
lieved that4hey  have  no  action  upon  the  azote ;  and  al- 
^though  M>'  Marti  announced,  asibariy  as  in  the  year  1790, 
that  they  absorb  this  gad,  no  farther  attention  has  since 
Jbeen  paid  to  this  property.     It  is  true  M.  Marti  at  the 
^isatne  time  announced,  that  by  saturating  tbeizi  with  azote 
,.vre  might  employ  them  to  advantage  for  the  analysis  of 
•^e  air,  and  constantly  olHain  for  the  oxygene  a  pvopor- 
iion  comjmlieti^J'bietween  0.21  And  0.23.   On  tlio  other 
hjcixid,  this  chemist  not  ''hivttig  indicated  the  detaiU  of  bis 
<$:tperiaii^nt  wit&  sufficient^ 'pffe4isioii,M.  Berthollet,  who 
HTfSpeated  it'a&er  hioi  under  different  circumstancea,  an* 
jneunced  in  bis  ChemicaHStiautkfiV  ^'^  be  had  ni»t  found 
.tlie  aliud^M^^pt^urets  to  possess  the  property  of  absorb- 
•4ug  azote,  whereby'  lie  gave  new  sanction  to  their  em- 
.  ployuient  for  the  janalysis  of  the  ^r.     Wheo  w«  began  to 
-employ  this  means  we  placed  great  ^oufideiLoe  m  it,  and 
had-  nothing  to  object  to  it  but  the  gre^  length  of  time 
^hichr .  it  requires,  and  which  had  long  rendered  it  ^  de« 
«i«able  object  that,  notwithstanding  its  accuracy,  some 
other  oiigbt  he  substituted  in  its  pJace  that  w.ere  not  at- 
tended with  th^  same  irvronveniences ;  but  we  soon  dis- 
covered that  it  did  Jiot  always  act  in  an  uniform  manner, 
and  hereiii  we  were  favoured  by  accident. 
"     fiaving  placed  JOG  pi^{^,of  atmospheric  air  in  contact 
with  SL  solution  of  suipUuret  of  potash,  made  with  hot 
wurter,  in  tbrcas  vessels  of  unequal  ca|^cities,  we  observed 
at  tlie  end  of  jeight  duys  tiiat  the  air  had  lost  twenty- three 
parts  i>f  its  volume  in  one  of  the  vessels,  and  23,6  26,0 
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in  the  two  others.  This  great  inequality  gave  ii3  at  first 
ttuch  surprise ;  but  having  remarked  that  the  absorptsoa 
had  been  roost  considerable  in  the  largest  flask,  we  fim^ 
pepted  that  azote  had  been  absorbed,  and,  in  order  ^ 
better  to  confirm  our  suspicion,  we  repeated  the  same 
experiment,  employing  two  vessels  more  unequal  luc^ 
•pacity,  but  otherwise  placed  in  the  same  circumstances. 
.At  the  end  of  ten  days  we  found  that  in  the  small  Awk 
.the  absorption  had  been  only  22,5  parts,  whilst  in  the 
large  one  it  was  30,6.  But  the  most  decisive  expert* 
ment  which  we  made  on  this  subject,  was  the  placing  of 
a  solution  of  suiphur^it  of  potash,  which  had  been  heated 
'to  ebullition,  in  contact  with  azote  in  unequal  vessels, 

0 

when  it  was  discovered  that  tlie  absorption  was  prppor» 
tionate  to  their  capacities.  It  would  tfierefm^  be  pofisi- 
>t»le  to  came  a  determinate  quantity  of  atmospheific  ftir  to 
'be  absorb^  by  a  solution  of  alkaline  suiphuret,  and  to 
iftiake  it  b«  considered  as.  pure  oxygene,  if  it  were  sup- 
potfc^  that  the  whole  diotiinution  of  volume  were  owing 
•to  the  oxygene  gas.  But  if,  instead  of  employing  a 
solution  of  suiphuret  made  with  hot  water,  we  em* 
ploy  one  made  with  cold,  as  M.  Berthollet  has  always 
done,  the  solution  of  the  azote  takes  place.no  longer,  at 
least  nqt  in  a  perceptible  manner,  and  the  results  of  the 
analysis  of  the  air  made  by  this  means  become  then  much 
inore  susceptible  of  comparison.  This  tariable  action  of 
the  alkaline  sulphurets,  dissolved  at  different  tempera* 
•tures,  requires  to  be  farther  elucidated,  whioh  we  are 
about  to  do  by  citing  phenomena  of  an  analogous  but 
more  comprehensible  nature. 

As  water  always  holds  in  scfntion  a  certain  quantity  of 
air  in  which  the  proportion  of  oxygene  is  more  consider*^ 
able  than  it  is  in  the  atmospheric  air,  it  .happens  that 
when  we  heat  it,  or  dissolve  a  salt  in  it,  a  part  of  its  air  is 
disengaged  froqpL  it  whilst  ^^ther  is  reti^ioed^  wbickjBMjr 

■     be 
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.'be  separated  from  it  by  a.  more  intense  heat.    If,  thet^e* 
^ore^  we  place  this  water,  which  h^s  been  deprived  of  its 
jMji^  by  the  last-mentdoned  mqaAs  in  contact  with  atmos* 
plieric  air,   it  ^ill  absorb^  in  returning  to  its  original 
temperature*  a  quantity  equal  to  that  wKich  it  has  lost; 
and  if  we  were  not  aware  of  this  absorption,  but  judged 
upon  appearances,  we  should  suppose  that  the  water 
alone,  or  charged  with  salt,  h^^'^tB^de  the  analysis  of  thje 
iiir.  .  Thii9  &!•  Hotter  has.yery  recently  announced  that 
in  aolutioQ  of  muciate  of  «oda  absorbeid  all  the  oxygene  <^ 
jtlie  air,    though  on  repeating  h^  experiment  with  a 
.:Iiighly<«harged  solution  of  the  9ame  salt,  but  miide  with 
-cold  water,  we:  did  not  find  the  slightest  difference  be* 
-tiiPeeQitlie  ojrdii^ry  j»tinoespheric  air  and  that  wjiicb.bad 
•  been  in<dn€act^ith-tbe  solatiw  of;  muriate  of  ;soda  for 
•4L  moot&^itnidi  a  half.       ..^  ^^  <.  .   . 
^.    The  very,  same  thing,  happens  with  a  sulphuret  as  with 
.m  salt    At  the  momept  of,  its  solution  in  water,  a  portion 
of  air  is  expelled,  and  aa  equilibrium  of  saturation  is 
es^blislied.betweenftfae  iflitter^i^I^aulphui!^^   and  the  air 
» which  it  holds  in  solution,  so  that  if  the  circumstances 
are  not  changed,  there  is  .now  no  reason  why  it  should 
absorb  a  fresh  quantity  of  air ;  but  if  we .  heat  the  solu- 
tion,, there  is  disengaged  from  it  a  p^t  <^  the  gas  which 
it  contained,  and,  in  returning  to  it%*  original  tern pera- 
Itutc^,  it  i$  necessary  that  it.absorb.Wb^l^^t'h^d  lost»  iaor- 
4er  tbiit  ife  equiUbrium  may  be  r€v-QStabAi^he^  *,    We 

*  The  absorption  of  which  we  mean  to  spekt:  in  this  place  h  inde- 

•fenilent  ef  thit  of  oxygene  by  the  siilphuMt,  vi^hioH  vt  thereby  eoii« 

verted  into  sotpfaiitc*    Bat  m  .it^^  fuipkurBfibanirbl -tHr  oxygeoe 

.  which.  tiM  wfl^  h^9  in  soki4ion«,k  will¥«)ryjpQ^^hi»Mf  hjflH^njihat 

the  .water  will  be'  able  la  abforb  ^  Iar|:er  qti^niity  oC  ^zote;  so.  dpi  if 

we  employed  a  solution  made  wiih  cold  water,  and  very  rt;cently  pre- 

pared»  there  would  be  a  stiH  greater  'ditnihutton  of  rbluzne  than  that 

*  which  i$  owin^  to  th6  abcorptkm  rrf  the  oxfgetiei    We  say  tfirif  prbba^ 

%];  fbfwth«rri^fii  made  the  iaptriMat* 

think. 
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ibinfc,  ihcrefpre,  that  the  difference  between  the  results 

^  Messrs.  Marti  and  BeitboHet  may  be  explained  by  the 

diff^renee  -of  the  circumstances  under  which  tlicy  bpei- 

Taited;   but  it  appears  to  us,    that  M.  Marti  beli^Tel 

that  it  was  the  nature  ef  the  sulphuret  to  absorb  azote^ 

whereas  it  does  not  absorb  it  aIT,^~i3ii^  rather  prevents  the 

water  with  which  it  lies  been  boileH'from  absorbing  aft 

Aiuch  as  it  would  do  without  it.  .'•       ' 

■  ■'I' 

Thus  if  we  take  care  to  dissolve  -the  sulphurelstia  &Ai 
water,  and  leave  them  for  sometime  in  contact  with  aZQUe 
or  with  air,  Wc  may  employ  them  with  advantag4i  for  the 
analysis  of  the  atmosphere.  We  shall  however  observe, 
that  as  tirey  are  attended  with  the  HM^onvenience  of 're- 
'qoiring  a  great  length  of  time  befoiat  their  8(i(tion' it  coiil-> 
picled,  we  are  obliged  to  baFre'^recdiiftteHoi^i^clb^-tcofrM* 
ri^p5  of  the  thermomej^cr  ari^  barometer ^^  wtiicb^nftetf  in 
very  uncertain.  Tl#e  best  U-ay  of  remedying 'this  incon* 
Teuieoce  is  undoubtedly  to  follpw  the  HietliCK}  4(>f  Mdssn.. 
Bertbollet  and  Marti,  which  consists  in  plaeiftg,  for  com* 
parison,  upon  wiiten^  dfiteoMnat^i^antilly  of^'ainyiti 
^rder  to  judge,  from  its  variations  of  volume,  of  that  of 
the  air  which  we  analysse  ;  but  this  method  has  not  ap« 
-  peared  to  us  to  be  attended  in  practice  with  all  tlie  ad* 
vantage  which  it  seems  to  promise. 

We  must  still  remark  with  regard  to  all  the  ieudiottie- 
trical  meani^^  ivh^t€  the  absorbiftg  substance  Ib  eolid  ^r 
liquid,  that  if  we  commit  an  error,  either  in  obser^ng 
the  divisions  of  the  instrument^  or  iathe  appreciation  of 
the  uncertain  ties  of  the  method,  this  'error  necessarily 
falls  altogether  upon  the  quutity  of  oxygene  ;  and  sinee 
with  all  possible  exactness  we  cannot'  answer  for  its 
amounting  to  mubh  less  tHaii  a*  huiifdredth  part,  it'  woafd 
follow  that  tbe.  proportion  of  pxygene  contained  in  the 
air  cannot  be  determined  within  this  quantity.  Jn  fac^, 
we  find  that  chemiM  who  have  emplojied.  such  means 

hare 
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have  found  very  considerable  variations  in  the  quantity  of 
^^ygene  of  the  air ;  and  M.  Marti  himself,  who  appears  to 
have  made.!  great  number  of  experiments  with  tlie  alcalin^ 
sulphurets,  and  who  was  acquainted  with  th^  precautions 
which  they  require,  fixes  it  between  0,2 1  and  0,23.  We 
shall  see  hereafter  that  the  eudiometrical  means,  in  which ' 
tlie  substance  which  combines  with  the  oxygene  is  giLsc- 
ous>  admit  of  a  much  greatei*  precision. 
'  As  we  had  proposed  to  ourselves  from  the  commerice- 
ment  of  our  investigation,  to  ascertain  whether  the  eiidi- 
ameter  of  Volta  was  fit  to  be  employed  for  the  analysis 
jof  the  air,  we  principally  directed  our  attention  to  it. 
This  instrument  has  been  accused  of  being  fallacious,  of 
itidicating  too  small  quantities  of  oxygene  in  the  air ; 
^.^ut  it  appeared,  to  us  that  supposing  it  required  correc- 
tions, j^^  might  by  appreciating  them,  as  well  as  the 
Jaw  of  their  variations,  render  it  very  exact  and  conve- 

*    ■        ■•■'*>  Jill  t-^  I"      '"'tLB   j"       ■!  *  • 

nient.    Wjth  this  view  we  propbSW  to  ourselves  th«'^  fol- 
lowing questions : 

-  1.  When  a  mixture  oftiydrog^ne  gas  and  oxygtrtie  gas 
is  inflam^  in  Voka^s  cudiomete/,  can  the  absorplidn  of 
one  of  the  gases  be  complete  ?  ' 

2.  Is  the  product  of  their  combination  of  a  constant 
nature  ? 

3.  What  IS  the  exact  proportion  of  the  two  gases  for 
forming  water  ? 

4.  What  are  the  limits  of  error  that  Volta's  eudiometeir 
admits  ?  ^ 

We  must  examine  these  four  questions  iu  succeasion^ 
l^ut  first  of  all  we  think  it  incumbent  upon  Us  to  give  an 
sufcouut  of  the  manner  in  which  we  prepared  the  gasea 
which  we  employed  in  oii'^  'experiments.   . 

TO  S£  COKTIliyip  IN  OUB.  NEXT. 

Muriatic 

.  A 
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Siuriatic  Solution  ef  Tin  in  part  dccmitppsed  into  Ctyst^iU 
Uzed  Metallic  Tin.    By  Jf.  J^vcHotz. 

From  VjUfs  Moks  JoCxKal  D£.  CtiiMiE*  , 

W  I T  H  a  view  to  prepare  the  mi^riate  of  tiu,  I  heatedk 
^Tbs.  of  the  finest  English  tin  with  islbs^  of  inuriatic 
acid>  of  1,1'iO  sp.  gravity.  At  the  elose  of  the  evening 
there  remained  still  fi-omj^'to  2|lbs«  of  tin  to  be  dis- 
solved. On  the  following  daj'tbe  matter  was  still  wamir 
and  the  liquor  bad  tlie  consistence  of  a  syrup.  I  gently, 
poured  upon  it  a  pound  of  water,  which  swam  above  the 
solution.  At  the  end  of  an  hour,  on  examiaing  this: 
mixture^  I  was  surprised  to  find  that  the  uqdissolved  tin* 
and  particularly  its  projeeting  parts,  were  c6ire(ed  witb 
points^  needles,  lamins?,  &c.  ofcrystalliseedMelidic  tiiiy^- 
from  I  to  I  an  inch  in  let^^thrj  •  ■  »•-  " : bft^i-^ 

On  repeating  the  same  operation  some  timeaftet,  I 
had  the  satisfaction  to  see'^  '^Mih  phenpnienoAr  .repfo«> 
duced.  I  convinced  my«df,  by  all  possible  tfiaSr,  thai? 
the  tin  which  I  had  cnnployedw^  perfectly  pure. 


Zw/  C^  Patents fbr  Inventions^  He. 

(Ccoitinued  from  Page  160.) 

J  osEPH  Steel,  of  Stockport,  in  the  county  of  Chester; 

■ 

fbr  a  species  of  cloths,  fustiftns,  callicos,  cambricfcs, 
lawns,  striped  cottons,  aifd  other  articles,  manufactured 
withj;otton,  woof,  and  flax,  mfsed  and  spun  together. 
Dated  December  17,  1805t 
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.Nq.  XLVI.  second  series.  March  1806. 


Sptqfication  of  the  Patent  grtinted  to  Joseph  Hui>dart, 
4if  Highbury  Terrace^  in  the  Parish  of  Jslington^  in  the 
County  of  Middlesex.,  Esquire;  for  sundry  new  Im^ 

,  ^frUfvements  in  the  MarmfactuTe  of  large  Cables,  and 
Cordage  in  general.     Dated  October  30,  1805. 

With  a  Plate. 

A  O  a:ll  to  whom  these  presents  shall  cotfie,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Joseph  Huddart  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  as  follows  ;  that  is  to 
say  :  These  improvements  have  for  their  object  the  lay- 
ing of  cables  and  cordage  by  the  machinery  exhibited  in 
the  annexed  drawing,  which  will  be  intelligible  on  in- 
spection by  rope-makers,  and  others  conversant  in  me- 
chanism. Such  persons  will  of  course  understand  which 
of  the  wheels  are  intended  to  have  teeth  in  them,  and 
will  suppose  the  necessary  supports  or  frame-work  for 
ihe  machinery  represented,  these  being  omitted  in  the 
Vol,  VIII. — Second  Series.  I  i  drawing 
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drawing  with  a  view  to  the  more  clear  and  distinct  exhU 
bition  of  the  other  parts. 

I  do  not  allege  that  any  single  thing  represented  ia 
the  drawing  above  referred  to  is  in  itself  new,  or  that 
the  particular  combination  of  any  part  or  paints  thereof, 
with  any  other  part  or  parts  thereof,  is  new,  supposing 
the  same  to  be  separately  taken  and  considered,  But  what 
I  lay  claim  to  as  my  invention  in  these  improvements,  is 
the  ultimate  combination  of  these  several  parts,  as  form-i 
ing  one  intire  machine,  or  system  of  machinery,  tending 
to  the  laying  of  cables  and  cordage  in  a  manner  that  i3 
to  all  substantial  and  essential  purposes  new. 

The  following  description  will  assist  those  who  may 
want  instruction  bcji:)nd  what  the  bare  inspection  of  the 
drawing  above  referred  to  will  furnish. 

I  proj)osc  to  make  use  of  some  parts  of  the  machine 
described  in  the  specification  of  a  patent,  granted  to  Mr, 
Kdmund  Cartwright,  about  May  15,  1792,  under  th^ 
name  of  the  Cordelier. 

In  the  annexed  drawing  A,  Fig.  I,  (Plate  X.)  is  the 
axis,  B  the   top   fixed  to  it  as  a  gudgeon,  with  holes 

* 

tlicrcin  for  the  strands  to  pass  through.     C  and  D  are  cir^ 
cular  planes  or  tables  fixed  to  the  axis,  and  connected 
together  by  three  or   more  pillars,   which  are  not  ex*^ 
pressed  in  the  diawing.     E  E  are  two  similar  jacks,  or 
spolo-framcF,  of  whici)  as  many  are  to  be  used  as  shall  be 
equal  to  the  number  of  strands  of  which  the  cable  is  to 
consist,  being  niost  commonly  three.    Those  in  the  draw- 
ing  are   represented   in    different   positions;    by    which 
means  the  several  parts   are  the   more  distinctly  seen. 
F  is  a  dead  or  fixed   wheel,  within  which  the  axis  re- 
volves, and  the  teeth  of  which  connect  with  those  of  GG, 
which  are  counter- wJiecls  upon  the  circular  plane  or  table 
P,  aud  the  said  G  G  connect  also  with  H  H  the  jack  or 

spole- 
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ipole-frame  wheels.   The  above-described  parts,  although 
tiot  similar  to  Mr.  Cartwright's  construction,  are  intended 
lo  produce  the  same  effect,  and  therefore  may  perhaps 
he  considered  as  part  of  his  invention.     The  strands  I 
presume  to  be  previously  prepared  by  mdans  of  the  i*e- 
^ister  which  I  invented  and  described  in  the  specification 
bf  a  patent  gr'anted  to  me  in  1793,  which  I  call  register- 
ing, in  order  to  produce  a  more  equal  distribution  of  the 
totrain  upon  the  yarns,  as  without  such  preparation  no 
jknachinery  whatever  can  in  my "  opinion    lay   the  first 
istrands  bf  cordage  so  well  as  by  tKe  old  or  common  mode. 
The  strands  are  to  be  wound  upon  the  reels  RR.     Fric- 
tion blocks  or  clutches  (j)  (a),  connected  with  the  axis 
'of  each  reel,  are  fixed  to  regulate  the  tension   of  the 
fitrand  on  its  being  drawn  from  the  reel.     The  friction 
block  or  clutch  is  applicable  to  many  useful  purposes  in- 
Irented  by  me,  and  described  in  my  inrolled  specification, 
dated  about  the  28th  of  July,  1800.     From  the  reel  in 
each  spole-frame  the  strand  passes  through  a  guide,  to 
direct  it  into  the  plane  of  the  groove  of  the  two  whirls  b 
and  c,  which  guide  is  provided  with  the  friction-roller  (/?). 
'Those  whirls  being  grooved,  and  in  all  respects  equal  to 
each  other,  and  having  equal  motion  given  to  them  by 
the  two  equal  wheels//,  and  by  the  strand  winding  round 
them,  as  represented  in  the  drawing,  will  deliver  equal 
<juanlities  in  every  revolution  without  slipping,  and  with- 
out bruising  the  strands.  The  counter  wheels  G  G,  above 
mentioned,  are  to  give  to  thespoles,  with  the  strands,  a 
Contrary  motion  to  that  of  the  axis  A,  and  will  thereby 
produce  a  relative  motion  between  tlic  plane  or  table  C 
and  the  spoles ;  and,  in  order  to  regulate  the  motion  of 
the  whirls  b  and  c,  I  have  fixed  to  c  the  wheels  dd,  m 
which  the  hollow  gudgeons  of  E  (the  spoles)  revolve,  and 
those    wheels    communicate  the   motion    to  the   planet 
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wheels ^,  and  the  bevil  pinions,//,  and  the  wheels jfiTi^  > 
and  to  the  shifting  wheels  h  h^  which  last  may  be  varied  . 
in  their  dimensions  and  number  of  teeth,,  accordin|^  ^ 
the  size  of  the  rope,  to  regulate  the  motion  of  the  whiiii 
h  and  c^  which  are  carried  by  the  shifting,  wheels,  and 
which  two  whirls  have,  as  before  mentioned,  eqjiial  mo« 
tion,  by  reason  of  the  equal  wheels  ii  upon  their  shafts ; 
.  or,  instead  of  the  shifting  wheels  h  h  being  changed,  the 
construction  or  size  of  the  whirls  may  be  varied  according 
to  the  size  of  the  rope.  By  these  means,  and  by  having 
the  wheels,  whirls,  &c.  respectively  equal  and  similar  ia 
each  spole,  equal  quantities  will  be  delivered  in  every  re^-^ 
volution  from  each  spofe.  From  the  whirl  c  the  strand 
passes  in  the  line  of  the^  axis  of  each  spole  through  the 
gudgeon^  which  is  perforated  as  in  the  spole  of  a  spin* 
ning- wheel,  and  through  the  wheel  ^,  fixed  to  the  axis 
A)  and  also  through  the  perforated  top  or  gudgeon  B^ 
where  the  strands  are  formed  into  a  rope  or  cablet. 

The  application  of  the  whirls  lil^  which  are  also  carried 
by  the  eq^ual  wheels  www,  and  a  fisiction  block  or  clutch 
[7n)  upon  the  axis  of  one  of  them„  are  of.  peculiar  use  to 
regulate  the  tension  upon  the  rope  or  eable^  And  th« 
shafts  of  tfiose  whirls  being  by  means  of  the  said  friction 
block  or  clutch  connected  to  a  shaft  from  the  power,  tfaei 
'  tension  may  be  more  accurately  adjusted  than  by  weights 
upon  the  sledge,  as  ia  the  common  mode  of  laying. 
Cordage. 

In  witness  whereofi  &e. 
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Specification  of  the  Pateyit  granted  to  Daniel  D£soi,% 
MEAux,  of  Barkings  in  the  County  qf  Essex^  Surgeom 
and  Apothecary  J  and  Samuel  Hutchings,  of  IlfoM^ 
in  the  said  Parish  of  Barkings  JVeava^ ;  for  Improve^ 
7nents  in  the  making  and  manufacturing  of  Wax,  Sp^-' 
rnaceti^  and  Tallow  Candles, 

Dated  Octob^  22,  1805.  j 


To 


all  to  whom  these  presents  shall  come^  &c* 
Now  KNOW  YEy  that  in  compliance- with  the  said  proriso^ 
we  the  said  Daniel  Desorineaux  and  Samuel  Hutujhingt 
do  hereby  declare,  that  our  said  invention  19  described^ 
manner  following ;  that  is  to  say:  Instead  of  Jthe  wick 
usually  made,  applied,  and  used,  in  the  manufacture  of 
candles,  whicli  consists  of  a  loose  rope,  cord,  or  strand  of 
cotton,  or  other  suitable  yarn,  composing  what  may  be 
called  a  solid  cylinder,  we  construct  and  use  a  wick,  ia 
which  the  threads  or  yarns  are  so  disposed  and  cojiiiected 
with,  or  applied  to,  each  other,  as  to  farm  a  tube  or  hol- 
low wick,  by  which  means  the  external  surface  of  out 
said  wick  is  rendered  much  greater  thau  the  external  sur-^ 
fac^of  a  common  wick,  consisting  of  the  saijie  weight  of 
yarn,  or  number  of  like  threads,  and  various  other  con* 
$iderable  advantages  are  obtained.  And  we  do  fsibricate 
or  manufacture  our  said  wicks  either  by  drawing  tlie 
threads  parallel  to.each  other  in  sufficrent  number  through 
holes  in  a  lucet,  or  other  similar  implement,  and  by 
smearing  them,  while  thus  disposed  along  side  of  each 
other,  with  some  glutinous  inflammable  matter,  such  as 
wax,  or  as  tallow  mixed  either  with  wax  or  resiu,  in  due 
proportions,  to  be  ascertained  by  trial,  by  which  means 
a  flat  and  manageable  wick  is  formed  of  any  desired 
Widths  ancl  may  be  cut  into  suitable  lengths,  and  used  as 
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hereinafter  directed.      Or  otlicrwise  the  said  flat  piccd 
jnay  be  fabricated  and  made  by  weaving,  or  by  any  othef 
known  method*     Or  otherwise  we  do  weave,  or  do  fa- 
bricate and  make,  by  any  other  known  method,  certain 
tubes  of  cotton,  or  othef  fit  material,  of  any  Acquired  di- 
mensions, weight,  and  length.     In  the  manufacturing  of 
candies  with  our  said  improvements,  we  do  apply  or  dis- 
jpose  the  flat  wick,  hereinbefore^  described,  upon  a  wire, 
so  as  to  wrap  round  and  cover  the  same,  with  its  length 
nearly  in  the  longitudinal  direction  of  the  wire  ;  add  we 
tecute  the  said  wick  in  its  place  by  tyeihg  it  round  the 
end,  or  by  sliding  a  petforated  smail  piece  of  wood  or 
button  on  the  upper  end,  and  by  tyeing  it  round  at  thie 
lower  end  so  as  to  embrace  and  confine  the  same,  or  by 
any  other  fit  means  to  prevent  the  wick  from  sliding  oflf 
the  wire*     And  in  the  subsequent  processes  of  manufac- 
ture  we  do  cover  or  envelop  the  said  wire  and  wick  with 
Wax,  spermaceti,  or  tallow,  by  dipping  the  same  in  the 
melted  material,  of  by  using  suitable  moulds,  in  the  same 
manner  as  the  ordinary  wick  is  covered  of  enveloped  in 
the  making  of  common  candles.    And  whou  the  said  can- 
dles so  manufactured,  and  containing  the  improviements 
hereinbefore  described,  have  become  cold  and  hard,  we 
hang  them  singly  up,  each  by  its  wire,  from  which  we 
do  then  separate  each  candle  severally-  by  drawing  tli« 
same  downwards,  and  the  candle  is  then  seen  to  be  lon- 
gitudinally perforated,  either  quite  through,  or  within  a 
small  distance  of  the  bottom,  according  to  the  manner  in 
which  the  process  may  have  been  intentionally  managed. 
And  farther,  we  do  likewise  manufacture  candles  by  ap- 
plying a  suitable  length  of  the  tubular  wick  upon  a  wire 
properly  fitting  the  same  ;  and  we  secure  the  said  wick 
in  its  place  by  the  same  means  as  are  hereinbefore  di- 
rected to  be  used  with  the  flat  wick.     And  we  do  then 
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|)roceed  in  making  and  conipleting   the  candles  in  the 
same  manner  as  before  directed  for  making  the  said  can« 
dies  with  our  s^id  flat  wick.     And  farther,  we  do  declare 
that,  according  to  the  uses  ?ind  purposes  for  which  the 
^aid  candles  may  be  intended,  we  do  make  our  wicks  of  . 
greater  or  less  diameters  in  proportion  to  the  weight  of 
wax,  spermaceti,  or  tallow,  mjade  use  of  in  each  can- 
die  ;.and  we  do  vary  the  relative  quantity  of  cotton,  or 
other  fit  material,  and  the  fineness  of  the  threads  thereof 
in  the  said  wicks,  the  particulars  whereof  must  be  left  to 
4he  choice  of  the  maker  and  consumer  of  the  article,  and 
(Ca:nnot  therefore  be  here  pointed  out.     And  farther,  we 
■4o  in  some  cases  apply  a  coating  of  wax,  spermaceti,  or 
tallow,  more  or  less  thick,  to  the  inner  surface  of  the 
hollow  cylindrical  wick,  either  by  dipping  or  by  a  mould 
with  an  interior  taper,  wire,  or  core,  or  by  various  other 
ipeans,  sufficiently  obvious  to  those  who  are  accustomed 
to  works  of  the  nature  of  those  herein  described.     And, 
in  other  cases,  we  do  entirely  fill  up  the  interior  cavity 
after  drawing  out  the  wire,  or  by  any  other  suitable  ma- 
nagement.    And,  in  other  cases,  we  make  the  external 
•  part  of  thesaid  candles  of  wax  or  spermaceti,  and  the  in- 
ternal part  of  tallow,  or  either  or  any  of  the  mixtures  of 
the  said  materials.     Lastly,  with  regard  to  the  interior 
^  icavity,  we  in  some  cases  (such  as  when  the  diameter  is 
■  considerable)  leave  the  lower  part  open,  to  admit  an  in- 
terior current  of  air.     And  in  other  cases  (such  as  when 
the   diameter  of   the  wick  is  proportionally  small)  w© 
make  the  candles  with  the  lower  part  closed,  and  resem- 
bling in  that  respect  the  candles  commonly  made. 

Jn  witness  whereof,  &c. 
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Speci/icati&n  of  the  Patent  granted  'to  Thoma».  Jamei 
Plucknett,  of  Depifordy  in  ilie  County  of  Kent ^'  Gen^ 
ileynan ;  for  a?i  Addition  and  Improvement  to  Cdp$taM 
and  Windlasses  for  Ships y  and  other  Purposes. 

Dated  February  25,  I  SOU      '   *     ' 

With  a  Plate.  > 

X  O  all  to  whom  these  presents  shall  come.  Ice. 
Kow  KNOW  Y£,  that  in  compliance  "with  the  said  proviso, 
I  the  said  Thomas  James  Plucknett  do  hereby  describe 
and  ascertain  the  nature  of  my  said  invention,  and  in 
^hat  .manner  the  same  is  to  be  used  and  performed  ;  that 
is  to  say  :  The  improvements  I  have  made  to  the  capstan 
and  windlass  apply  to  the  surging  or  forcing  up  the  mes« 
senger  or  rope  going  round  the  capstan,  and  the  fleeting 
over,  or  forcing  over,  the  cable  or  rope  going  round  the 
windlass  ;  and  also  to  the  holding  on,  or  hauling  off,  the 
.messenger  or  rope  going  round  the  capstan  or  windUss^ 

As  to  the  first  improvement  which  is  intended  to  £^« 
Irtate  the  wielding  on  and  off  the  messenger  or  rope  go« 
'  ing  round  the  capstan,  in  other  wprds,  to  avoid  the  n^- 
ces^ty  of.  surging  or  forcing  up  the  rope  by  beating  it 
up  with  a  maul,  or  other  instruments,  or  by  slacking  iXf 
to  let  fly  up  the  whelps,  when  there  is  a  great  str^n  ou 
tlie  capstan,  which  operation  is  often  attended  with  gre^t 
danger,  and  always  loss  of  time.  .  This  I  do  by  m^ansof 
pieces  of  iron,  of  about  two  inches  square,  more  or  less, 
and  from  twelve  to  eighteen  inx^bes  long,  according  to 
the  size  required,  which  I  call  lijltiers,  (see  drawing  an- 
nexed, Plate  XI,  Figs.  1,  2,  and '6);  and  which  lifters 
are  carried  round  with  the  capstan,  and  working  on  a 
circular  wheel  or  rim  in  a  groove  in  the  deck,  which,  by 
"  rieasoB 
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j^ason  of  its  being  formed,  upon  the  principle  of  an  in- 
clined plane,  I  call  an  inclined,  plane,  see  drawing  an- 
nejc^d  Fig.  3,  and  letter  A  of  Fig.  4.  These  lifters  C  C  C, 
of  Fig.  4j,  are  placed  ii>  the  cavities  between  the  whelps 
BBBB,  of  Fig.  4 1  and  ^re  secured  either  by  going, 
through  sockets  or  .holes  iix  tlie  pauI  wheel,  or  otherwise, 
so  as  to  work  perpendicularly  up  and  down  on  the  in- 
cliped  plane  as  the  capstan  goes  round.  The  head  of  the 
lifters  I  make  as  long  as  the  distance  between  the  whelps 
apd  the  transverse  of  th^ni,  no  broader  than  to  the  edge. 
of.  the  paul  wheel ;  or  when  th^re  is  no  such  wheel,  then 
tp  be.  about  three,  four,  or  iiye  inchess,  according  to  the 
size,  of  the  c^^p^tan,  farther  out  th^n.  th^/whelps,  with  thq 
outer  ps^rt  tberjeof  rounded  doiyn,  for  thp  conyenience  of 
risiog  un^er .  the,  rqpe  befpre  it  reaches  the  whelp.  To 
tbe]3ottom  of  the  lifter,  is  prefixed  ,a  frigtion  roller,  whiqh 
travels  round  on  the  surface  of  the  whc^el  or  riip,  which, 
as  I  said  before,  I  call  an  inclined  plane.  This  inclined 
plane,  upon  which  the  friction  roller^  of  the  lifters  run, 
i^st  be  formed  in  a  circle,  and  fixed  in  the  deck  under 
ttiQ  capstan,  so  that  the  friction  rollers  of  the  lifters  may 
traverse. round  in^wediately  upon  it.  Therefore  the  in. 
clioed  planQ  n^fist  pi;esent  a  surface  of  breadth  sufficient 
to. receive  the  frictipiv  r9llers  at  all  times,  apd  being 
lower  at  the  larboard  and  starboard,  sides  of  the  capstan, 
sipd  gradually  rising  to  the  aftermost  and  foremost  p^rt 
thereof;  producing  a  rising,  uppn  the  principle  of  th^.  iuT 
trlin^  pl^„"®?  so  that,  by  the  lifters  travelling  r9un4 
th^eon^s  the  capstan  gpes  round,,  the  head  of  them  rises 
under  the  messenger. or  rope,  and  thereby  gradually 
fprcei^  it  wp,  so  as  alws^ys  tp  lej;  in^  or  make  rooni  for,  thQ 
svifce^ding  turn  of  the  rope  to  come  upon  the  capstan 
.\<^tbpuf  a  posribility  of , its  ever  riding  or  coming  over 
VpL.  VIIL — Second  Series.  K  k  th« 
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tlie  former  turns,  whether  you  heaye  the  capstan  round 
\Vith  or  against  the  sun.  This  hoop,  forming  the  in-^ 
dined  plane,  instead  of  being  fixed  as  above^  may  be 
made  moveable  and  thicker  at  one  part  of  the  circle  only, 
gradually  descending  to  the  opposite  part,  or  semi-dia- 
meter thereof;  and  in  that  case  it  must  be  shifted  round, 
as  occasion  requires,  so  that'  the  lowest  part  of  this  in- 
dined  plane  may  be  at  that  part  of  the  capstan  where  the 
fnessenger  or  rope  is  winding.  The  said  lifters  and  friction 
rollers  to  be  made  of  iron  or  brass,  or  other  metal  or  ma- 
terials sufficiently  strong  to  bear  the  stress  or  weight 
they  may  have  to  sustain.  The  principle  above  de- 
scribed, as  to  the  inclined  plane  and  lifters  with  friction 
tollers  for  the  capstan  to  avoid  or  assist  the  surging,  I 
apply  to  the  windlass  also,  having  hoops  or  wheels  upon 
the  same  inclined  plane  principle  and  lifters,  with  frfo 
tion  rollers  working  thereon,  to  prevent  the  necessity  of 
forcing  the  cable  towards  the  ship^s  side,  called  fleeting 
'f>ver«  As  the  windlass  works  round  upon  an  horizontal 
axis,  the  lifters  will  also  move  in  an  horizontal  direction 
sit  right  angles  from  the  inclined  plane,  and  the  base  of 
the  ihclided  plane  at  right  angles  from  the  axis  of  the 
windlass.  A  wheel  or  inclined  plane,  such  as  I  have  be- 
fore described,  must  be  fixed  on  both  sides  of  the  paul- 
bit,  for  the  convenience  of  working  or  getting  up  the 
larboaf  d  as  well  as  the  starboard  anchok*,  with  a  set  of 
lifters  to  each  ;  the  number  of  which  lifters  will  be  from 
three  to  six,  according  to  the  size  of  the  windlass.  These 
hoops  or  inclined  planes  may  be  made  thick  only  at  ooe 
part  of  the  cifcle,  going  gradually  thinner  to  that  part 
of  the  circle  which  is  opposite  to  the  highest ;  and  the 
lifters  being  secured  by  means  of  a  frame,  fixed  to  the 

windlass  for  the  purposes  of  fonniiig  ibockets  for  them  to 
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work  in,  they  will  then  operate  upon  the  cable  or  rop^ 
round  the  windlass  upon  the  same  principle  as  they  dp 
upon  the  messenger  or  rope  going  round  the  capstan,  a« 
before  described.  •  Now,  in  order  to  draw  the  lifter  back 
to  the  inclined  plane  after  having  been  forced  out  by  the 
rollers  running  thereon^  (its  position  being  horizontal,}  J 
place  a  small  friction  roller  to  each  lifter  projecting  be- 
yond the  outside  of  the  lifter,  see  drawing  annexed. 
Fig.  5,  letter  A,  which  is  to  travel  round  in  a  groove 
made  in  the  side  of  the  inclined  plane,  parallel  to  th? 
surface  thereof,  letter  B .;  which  small  friction  roller 
being  confined  by  the  upper  part  of  the  groove,  the  lifter 
must  necessarily  be  kept  upon  the  inclined  plane,  A^ 
th^  windlass  goes  round,  the  head  of  the  lifters,  each  in 
their  turn  coming  against  the  cable,  always  receivi^jg  it 
as  it  W'inds  on,  must  force  the  cable  on,  and^  by  working 
in  the  inclined  plane,  always  keep  it  in  a  positioxi  to  let 
in  the  succeeding  turn  thereof ;  so  that  no  fleeting  over 
.  is  necessary,  and  consequently  no  delay  in  weighing  an- 
ichor,  Hor  delay  when  the  windlass  i9  used  fpr  other  pu;:-!- 
poses. 

As  to  my  farther  improvement^^  which  applies  to  ,tfje 
holding  on,  or  hauling  off,  the  messenger  or  rope. going 
round  the  capstan,  or  round  the  windlass,  I  describe  ^s 
follows :  I  make  a  solid  wheel  with  cog-work,  called  a 
trundle,  (see  drawing  annexed.  Fig.  4,  letter  A  2,)  an^  ^ 
spindle  fijced  through  the  centre  of  it,  secured  on  the 
deck  above  and  below  B  2,  B  2,  forming  an  axis  for  it  ;to 
work  on. 

The  socket  holding  tl^e  axis  of  thp  trundle  \  Qiake  jn 
the  form  of  a  groove,  in  order  to  adjust  the  distance  of 
th^  trundle  from  the  whelps  of  the  capstan,  otherwise  the 
spindle  being  confined  at  a  certain  distance  frpm  the 
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capstan  9  it  would  only  answer  for  (me  size  rope ;  but, 
by  m^ans  of  the  groove,  the  distance  of  the  trundle  ffom 
fh'e  whelps  may  be  adjusted  se  as  to  ansxver  for  aiiy  size 
tope  which  will  be  nipped  by  the  aid*  of  a  screw  or  lever 
pressing  the  trundle  towards  the  capi^tan.  This  trundle 
is  to  turn  on  its  axis  by  the  motion  of  the  capstan,  by 
ineans  of  the  cbg-work,  acting  with  other  cog- work, 
fixed  upon  the  body  of  the  capstan  under  '  the  drum* 
liead ;  and  these  ci©g-\rorks  pTayiflg  one  into  the  other 
cfarry  the  trundle  rpund  on  its  axis;  and  the  sbcket  or 
'groove  at  the  upper  end  of  the  Spindle  being 'made  to 
force  the  spindle  towards  the  capstan  by  the  screw  or 
lever,  you  bring  the  trundle  to  tfee  capstan,  accord- 
*iVig  to  the  degree  of  pressure  lieces^ary  upon  the  rope 
'found  the  capstan  to  assist  the  holding  on,  or  prereiit 
its  rendering. 

In  order  to  apply  this  last  improvement,  the  body  of 
tbe  capstan  must  be  made  solid,  without  any  cavity  be- 
tween  the  whelps,  otherwise  the  rope  to  come  in  contact 
Svith  ihe  trundle  would  not  receive  the  pressure  of  it. 
The  cog. work  should  be  made  of  iron,  or  other  metal 
or  materials  'sufficiently  strong  for  the  purpose.  The 
■diameter  of  the  trundle  miist  be  governed  by  the  3ia- 
ineter  of  the  drum-head  and  paul- wheel. 

This  last  description  is  for  the  double  capstan,  wh^n 
the  pbv^er  is  applied  to  the  upper  body,  and  the  rope 
/ViAds  on  upon  the  lower  b6dy.  But  when  it  is  appliM 
'to  a  capstan  wherie  the  rope  is  brought  to  the  same  body 
where  the  power  is,  or  where  the  men  heave  at,  then 
*the  upper  ehil  of  the  spindle  bf  theS  trundle  must  be  se» 
'ciifed  in  ia  frame  coming  from  the  deck  T)eldw,  of  n 
Ibeight'to  adimit  the  "bars  or  fever  to  pjB^'fr^ely  over' i^ 
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Specykation  of  the  Patent  granted  to  Abraham  Ogier 
Stansbury,  of  the  Cuy  of  New  York,  in  the  United 
States;  for  Locks  and  Keys  upon  an  improved  Coti- 
since tion.     Dated  May  18,  1805. 

With  a  Plate. 

A  O  all  to  whom  these  presents  shall  come,  &c, 
.Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  ^id  Abraham  Ogier  Stansbury  do  hereby  declare, 
that  my  said  invention  is  described  ajnd .  ascertained  by 
the  annexed  drawing,  and  description  thereof. 

Ill  witness  whereof,  &c.  ^    - 

Before  I  proceed  to  describe  my  invention,  it  may  bis 
^proper,  by  way  of  introduction,  to  say  something  of  tUa 
nature  of  locks  generally,  and  point  out  wherein  their 
excellence  consistsas  applied  to  the  security  of  property, 
Locks  are  the  guardians  of  our  most  valuable  treasure!;, 
the  silent  protectors  of  property,  to  whose  fidelity  we 
entrust  hot  only  our  fortune  but  our  lives  ;  hence  it  is  6f 
importance  to  adopt  such  a  construction  as  will  admit  6f 
any  required  multiplication  of  nutnbei*s  for  the  public 
iise,  without  the  necessity  of  making  two  alike :  this  is 
one  point  of  consequence.     The  next' to  be  considered  is 
strength,  to  render  the  lock  secure  from  violence ;  in  or- 
der to  this,  the  bolt  should  be  large  in  proportion  to  tfie 
size  of  the  lock,  and  the  parts  used  to  retain  the  bolt 
'likewise  require  to  be  compact  and  firm,  that  they  may 
iiot  lie  liable  to  derangement.     A  third  qualification  of 
importance  is,  the  security  from  picking  :  this  is  obtained 
by  preventing  the  access  of  any  thing  to  release  the  bolt 
except  its  .proper  key.    Tor  this  end,  the  best  construe- 
tion  1^  that  which  opposes  the  greatest  difficulty  to  the 
xniakip^  of  a  felse  key,-  for  it  is  of  little'corfee^uence  what 
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variety  of  keys  the  plan  admits'  af,  if  a  false  one  may  be 
made  from  an  inspection  of  the  lock  itself.  A  farther 
object  of  consequence  is,  the  avoiding  of  friction  as  much 
as  possible,  that  the  bolt  may  move  with  facility,  jand 
the  works  may  not  be  injured  from  use.  That  part  of 
doorJocks  called  the  catch,  or  catch-bolt,  which  is 
thrown  out  by  a  spring  to  hold  the  door  shut,  being  in 
constant  use,  requires  more  particularly  to  move  with 
ease,  and  to  be  so  constructed  as  not  to  be  liable  t(%  get 
ibut  of  order,  which  in  the  kind  generally  used  is  very 
often  the  case.  In  my  invention,  security,  simplicity, 
and  strength,  have  been  my  principal  aim,  as  tbeyap- 
pear  to  comprize  all  that  is  valuable  in  a  lock.  The 
|Krinciple  of  strength,  is  that  of  pinning  or  nailing  two 
pieces  or  plates  of  metal  together  while  thj^if  surf^es  a^e 
held  in  contact,  for  it  is  well-known,  that  if  ev^n  twp 
boards  be  fastened  together  with  a  single  slight  nail 
driven  through  them,  it  will  require  an  immense  force  to 
separate  them  by  sliding.  For  security,  I  make  the^ie 
nails  or  pins  of  such  infinite  variety >  from  their  position 
and  number^  as  to  adipit  of  any  required  number  of  locks 
without  having  tw  o  alike.  In  addition  to  this,  I  multiply 
•  the  varieties  of  position  and  number  by  every  change  in 
the  thickness  of  the  moveable  plate ;  and,  as  a  farth^ 
source  of  variety,  the  pins  piay  be  cut  into  unfsqual  parts, 
by  which  means  ^hey  w  ill  require  to  be  pressed  to  dif- 
ferent  depths  frpm  the  point  of  bisection,  in  prcjer  tj>, re- 
lease thp  moveable  plate.  A  ^^imilar  variety  is  produced 
by  having  grooves  in  .the  moveable  plate,  and  correspond- 
ing raised  parts  on  the  .fixed  plate,  so  that  the  extent  pi 
changes  aflforded  by  a  combination  of  tl]ese  varieties  be- 
coi?[ies  absolutely  incalculable.  In  order  effectually  to 
prevent  the  opening  of  the  lock  by  any^  thing  but  its  own 
ley,  the  n^ils,or  pinS  may  be  placed  out  of  sight^  gnd 

guarde4 


upm  an  impravei  Construction.  555 

^arded  from  access  by  the  projecting  stud  of  the  lock 
on  which  the  key  turns ;  •  and  as  a  security  against  the 
talking  6f  a«  impression  of  the  pins  or  nails  by  the  inser- 
tion of  a  soft  substance  or  blank  key^  &c.  I  make  a  num- 
ber of  marks  on  the  surface  of  the  moveable  plate,  ex- 
actly similar  to  those  caused  by  the  ends  of  the  pins  en- 
tering through  it.     These  pins  admit  likewise  of  being 
made  of  various  sizes  or  diameters,  so  that  some  of  thenn 
may  be  extremely  small,  and  by  this  means  render  it 
nearly  impossible  to   make  a  false  key  even  from   th^r 
nicest  inspection  of  the  real  one.     Thus  the  difficulty  of 
ascertaining  the  number  and  position  of  the  nails  is  alone 
sufficiently  great  without  resorting  to  any  variation  of 
their  relative  lengths,  and  the  accuracy  required  to  make 
a  key,  whose  points  shall  strike  on  all  the  pins  or  nails  at 
once  the  precise  line  of  division  between  the  surfaces  of 
the  two  plates  in   perfect  contact   with  each  othei*,   iisi 
greater  than  can  be  readily  conceived,  and  can  only  be^ 
effected  by  taking  the  lock  to  pieces  and  making  the 
moveable  plate  itself  the  gauge  for  the  points  on   the 
Ttey.     The  pins  or  nails  entering  through  the  fixed  plate 
ate  thrown  by  springs  into  the  moveable  plate,  and  the 
business  of  the  key  is  to  push  them  back  by  correspbiid- 
iiig  points  fixed  in  it,  so  as  to  release  and  turn  the  move- 
able plate  without  entering  the  fixed  plate ;  for  were  tb» 
the  case,  these  points  on  the  key  woiUd  act>a»  hails  from 
llie  moveable  into  the  fixed  plate,  and  efFectually  pre- 
vent the  release  of  the  bolt.     The  bolt  may  be  made  ei- 
ther separate  from  the  moveable  plate,  and  so  moved  by  a 
tooth  or  teeth,  or  the  plate  itself  may  constitute  the  bolt 
or  fastening.     These  methods  are  applicable;  to  locks  of 
every  description,  as  padlocks,  door-locks^  chest  and  deisJc' 
locks,  &c.  &c.  as  will  appear  mote  fully  from  the  draw- 
ings given.    Any  required  uumber  of  bolts  may  al^o  be 
>  -»  throwa 
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thi'own  in  different  directions  at  the  same  time  by  meanik 
of  their  connection  with  the  moving  plate;  or  the  pla^e^ 
itself  may  be  made  of  such  a  form  (as  square^  trianeulafi 
octagonal 5  &c.)  as  to  throw  out  points  in  every  direction 
ivhen  turned  by  the  key  ;  it  is  applicable  to  bars  thrown, 
across  doors  into  staples^  &c.  and  likewise  to  window 
fastenings.  In  door-locksj  where  a  catch  or  latch  is  re^ 
quired,  and  which  in  the  ordinary  construction  is  re- 
leased by  turning  a  knob  or  handle,  I  make  this  knob  of 
handle  to  be  pressed  directly  forward  on  one  side,  and, 
pulled  directly  back  on  the  other,  according  to  the, 
•notion  of  the  door,  in  order  to  open.  This  is  effected 
hy  means  of  a  chain  or  flexible  substance  turnings  and. 
which,  being  pushed  or  drawn,  draws  back  the  catchy 
or  releases  the  latch,  and  opens  the  door  by  the  same, 
motion.  This  pusher  may  either  have  a  projecting  piece, 
acting  Upon  the  latch  or  catch-bolt  as  a  wedge  or  in« 
clined  plane,  or  it  may  draw  by  means  of  a  chain  or  flex- 
ible substance  turning  over  a  roller,  or  the  action  may> 
1^  cdmmuni<;ated  by  means  of  a  crank  or  a  wheel,  as; 
i^wn  in  the  drawings.  A  spiral  or  worm-spring  is  used  to 
thi^ow  the  latch  or  catch-bolt ;  but  as  this  acts  in  a  con- 
trary direction  to  the  motion  of  the  pusher,  a  second 
spring  may  be  added,  to  take  upon  the  pusher  and  re:, 
turn  it ;  this  may  be  placed  either  inside  of  the  lock  or, 
within  a  hollow  handle  fastened  to  the  door,  through 
which  handle  the  pusher  moves.  Thus  by  drawing  the 
handle  with  the  fingers  so  as  to  hold  the  door  while  the 
thunib  presses  the  pusher,  the  catch  or  latch  is  released 
silently  ;  on  the  opposite  side  it  is  only  necessary  to  press, 
the  door  with  the  thumb,  while  the  pusher  is  drawn  back 
by  the  fingers,  to  produce  the  same  effect ;  but  in  ordi-. 
nary  cases  a  simple  pressure  of  the.  pusher,  without  the. 
assistance  of  the  handle;  as  just  mentioned;  is  sufficient 
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id  enitr  the  room.  Instead  of  the  small  bolt  generally 
tised  to  fasten  the  door  from  ^vithin,  I  make  the  cateh- 
bolt  answer  the  purpose  by  stoping  the  action  of  the 
-pusher  with  a  button  placed  within  the  lock,  and  turning 
tound  the  pusher.  This  button  is  connected  to  a  plate 
Or  rim^  likewise  turning  round  the  pusher  in  the  room> 
and,  as  the  r\m  is  moved,  it  turns  a  projecting  part  into 
a  notch  in  the  pusher,  or  under  a  pin  from  it*  The  catch- 
bolt  likewise  is  made  to  increase  the  strengtli  of  the  fa$« 
tening,  by  causing  the  key-bolt,  usually  employed  alone 
as  a  security,  to  stop  the  return  of  the  catch,  which  is 
thus  incapable  of  being  released  until  the  other  bolt  be 
tinlocked,  thus  the  two  together  constitute  one  laige 
strong  fastening* 

In  order  to  .remove  the  inconvenience  of  a  projecting- 
box,  which  is  commonly  made  to  receive  the  bolt  and 
catch  of  locks  placed  on  a  door,  and  not  mortised  into  it, 
I  make  the  bolls  with  an  elbow  or  bend,  so  as  to  shoot 
-into  the  door-post  from  the  middle  of  the  door  in  the 
'  name  manner  as  the  -bolt  of  a  mortise -look, .  This  mode 
is  also  applicable  to  drawer,  desk,  and  other  locks,  where 
it  may  be  used  fte  greater  security  of  fastening  by  caus« 
ing  the  bolt  to  take  farther  in;  or  the  bolts  may  be 
made  straight,  and  let  into  the  door,  which  will  be 
equally  as  heat,  and  stronger  than  a  mortise-lock. 

Having  thus  given  a  summary  view  of  the  nature  of 
my  improvement,  I  proceed  to  explain  the  drawings. 

Fig.  1,  (Plate  XII.)  section  of  the  moveable  and  fixed 
plates.  -  a  the  moveable,  b  the  fixed  plate  ;  s  the.  stud  or 
C6ntre  connecting  the  plates  above  and  below  ;  c  a  pin 
or  nail,  in  the  position  in  which  it  will  be  when  pressed 
down  by  the  key  ;  c?  a  pin  or  nail  thrown  through  both 
plates  by  the  spring  e?;/]/ the  back  of  the  lock,  which 
must  be  so  near  tbs  plate   i  as  to  prevent   th^  pins 
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from  being  pushed  out  of  it  by  any  attempts  to  pick  the 
lock. 

Fig.  2,  section  shewing  the  moveable  plate  grooved, 
and  the  fixed  plate  with  corresponding  raised  parts^  the 
pin  J/  pressed  to  the  surface  of  the  plate  b^  and  the  pins 
X  and  z  rising  to  the  surface  of  plate  ay  ss  the  stud 
which  answers  to  conduct  the  keyj  K  the  key,  having 
points  of  the  proper  length  to  press  the  pins  or  nails  lo 
the  surface  of  plate  b. 

Fig.  3,  section  shewing  the  pins  bisected  and  passing 
through  the  fixed  plate  b^  nearly  to  the  surface  or  lop  of 
moveable  plate  a^  the  holes  on  the  face  being  smaller 
than  the  pins,  in  order  to  prevent  the  upper  pieces  from 
coming  out  of  place.     These  pins  may  be  made  with  « 
shoulder,  as  r,  or  without,  as  d.     These  pins  or  nails  are 
cut  into  unequal  lengths,  and  that  next  the  stud  is  shewn 
divided  at  the  line  of  separation  between  the  two  platei, 
and  consequently  requires  no  pressure  of  the  key,  which 
theref(»'e  has  no  corresponding   point  y  this  is  also  the 
case  in  Fig.  2.     By  this  mode  of  bisection,  a  lock  of  the 
most  difficult  description,  having  any  number  of  pins, 
may  be  made  without  requiring  any  imcirease  of  the  size 
or  complexity  of  the  key,  as  will  appear  from  Fig.  4, 
where  the  key  has  but  two  points,  and  the  lock  has  six 
nails  or  pins,  four  of  which  are  bisected  on  a  line  witl( 
the  surface  of  bottom  or  fixed  plate  6,  and  require  na 
pressure. 

Fig.  4,  section  of  a  lock  to  open  on  both  sides;  in 
which  case  the  moveable  plate  aa^  instead  of  turning  on 
a  stud,  is  held  at  the  edge  of  locks  ggy  the  key  passing 
through  both  plates  at  the  opening  or  key-hole  hhh.  The 
key  has  points  at  o  to  press  as  before  described,  and  si* 
milar  points  at  jt,  which,  being  drawn  upon  the  points  of 
the  nails,  release  and  turn  the  plateg  a^    Aaother  way  of 
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locking  on  both  sides,  is  to  place  two  locks  reverse  to 
each  other,  either  separate  or  made  under  ^ne  cover : 
tbis  can  require  no  explanation. 

Fig.  5,  A,  front-view  of  moveable  plate  a,  used  as  s^ 
bolt,  and  turned  out  at  6  i  to  lock,  when  the  pins  be- 
neath rise  into  their  holes  at  r,  and  hold  it  fast,  s  stud; 
wherever  -the  key-hole  is  represented  by  dotted  lines  it  is 
intended 'to  shew  its  position^  not  on  the  moveable  plate, 
but  in  the  face  <ir  coiverii\g  uf  the  lock.  B  the  same 
plate,  with  the  bolt-part  b  b  turned  back  to  milojck^  wlien 
the  h<^s  will  be  at  c :  and  the  points  of  the  pins  or  nails 
remaining  at  t,  under  the  plate  rz,  may  -be  admitted  to 
ripe  into  it  by  corresponding  holes  being  made  to  receive 
tbem^:  in  which  case  the  bolt  or  moveable  plate  is  held 
£ut  unlocked^  and  will  require  the  action  of  the  key  to 
teck  in  the  same  manner  as  to  unlock  it. 

Fig.  6,  front-view  of  moveable  plate  a^  used  as  a  pi^ 
Rlon  to  turn  bolt  b.  c  r,  pins  on  each  side  of  the  stud  or 
centra ;  K,  the  key  to  answer  to  them. 

Fig.  7,  A,  the  moveable  plate,  to  answer  as  a  padlock, 
without  any  separate  piectt  or  hasp^  as  is  usually  rer 
<)uired.     B  the  same  unlocked. 

Fig.  8,  the  same  plan,  rendered  more  secure  by  «3Cr 
^sing  less  of  the  arm  a  of  moveable  plate,  which  may 
be  either  a  part  of  the  pkte  itself,  or  a  piece  attached  to 
k  ;  the  part  B  shews  the  surface  of  the  fixed  plate. 

Fig.  9,  the  moveable  plate,  represented  as  a  bolt  for 
desk  or  chest  locks. 

Fig.  10,  the  moveable  plate,  shewn  as  a  padlock,  ha- 
'fing  three  different  rows  of  holes,  into  each  of  which 
different  pins  beneath  are  placed  to  take  as  the  moveable 
plate  or  bok  is  turned  round.  These  holes  are  so  sito^ 
ated,  that  only  one  row  can  be  fastened  at  a  time,  by 
Admitting  the  pins  4  all  the  others  remaining  behind  jo^ 

"^  LI  2  bene^tlj 


,  ^60  Patent  for  Locks  and  Kejfs 

beneath  the  moveable  plate,  as  sbpwn  more  clearly  at  A, 
where  the  holes  in  the  moveable  plate  are  representied  by 
small  rings,  and  the  pms  beneath  by  dot^.  s  the  9tiido( 
centre  on  which  the  plate  moves.  ■  These  pins  being  bir 
seated,  as  shewn  in  Fig.  3,  and  each  being  diflPerentfroiu 
the  others,  it  will  require  as  many  key$  to  release  t^ 
moveable  plate  as  there  are  rows  of  holes.  Thjas  tbfs  kejK' 
corresponding  with  the  holes  on  the  line,  sa^  can  PQ^ft^ 
turn  the  plate  till  the  springs  throw  the  pint^  into  ^SBii^< 
holes  on  the  line  shj  which  is  then  6xed,  and  requhif 
another  key  to  turn  till  the  pqintQ  bfjlow  enter  th^hok^ 
zX  sc\  a  third  key  is  then  necessary^  in  order  tp  Ti^loftift 
the  bolt  B. 

Fig.  11,  shews  the  manner  of  drawing  back  a  bolt  by 
means  of  a  crank  pr  bending  lever  applied  to  thi^  pusberr 
a  i,  pusher,  c  c,  crank  turning  on  the  piin  V.  jfthe 
catch-spring,     k^  the  catch  or  bolt. 

Fig.  12,  view  of  a  latch  raised  by  a  wedge  from,  the 
pusher.  «,  pusher,  i,  wedge,  c,  roller  placed  in  the 
latch  to  diminish  friction,  but  which  is  not  absolutely 
necessary,    d,  spring. 

Fig.  13,  pusher,  with  a  roller  inserted  to  answer  in 
place  of  the  wedge. 

Fig  14  shews  the  mode  of  drawing  back  the  catch  by 
a  chain  or  string  over  a  roller,  &c. 

Fig.  15,  lock  of  a  common  form,  altered  for  the  re- 
ception of  pusher,  by  having  a  roller  fixed  on  the  arm  a^ 
and  an  opening  made  in  the  plate  at  i^  tp  permit  the  de- 
scent of  the.  wedge:  a  second  roller  is  shewn  at  c,  to 
support  the  arm  ^,  and  diminish  the  friction  of  catchr 
bolt  /. 

Fig.  16,  form  of  a  catch-bolt  or  frame,  as  shewn  iq 
Fig.  19,  to  admit  the  key  to  release  the  bolt,  a*,  the 
pusher.  Cy  the  hollow  handle,  to  receive  a  spring,  af 
'   I        .  "^  .  sljewi? 
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$!iewn  in  Fig.  18.  e,  wedge  (or  roller,  as  Fig.  13).  g, 
jroller,  to  answer  as  e,  ¥\^.  15.  A,  a  circular  rim  or  but- 
ton turning  through  a  liole  in  the  lock  with  a  piece  at- 
tached to  it  to  stop  the  descent  of  pusher. 

Fig.  17,  view  of  the  button  as  it  appears  out  of  the 
lock.  A,  the  raised  parr,  which  passes  the  lock,  making  v^ 
^  shoulder  below  on  /T,  which  moves  in  the  room,  and 
)ias  a  smah  pin  /  to  turn  the  stopper  e*,  under  the  pin  d, 
in  the  pusher  by  the  ujotion  of  the  button.  B,  slit  to 
permit  the  pin  d  to  pass  when  the  catch  is  used,  r,  sUt' 
to  let  the  end  or  bottom  part  of  wedge'  i  enter  in  de* 
scending  to  release  the  catch  e  stopper.  A,  notch  in  the 
praised  part  of  button  withiji  the  lock  to  limit  its  motion 
by  a  check  pin,  against  which  it  stops. 

Fig.  18,  rt A,  pusher  passing  through  hollow  handler^ 
jthe  part  /;  of  ttie  pushjer  being  made  with  a  shoulder  to 
take  ui)on  tlie  spring  within  the  handle,  while  a  plate^ 
with  the  size  of  the  pusher  retains  the  spring,  by  being 
screwed  together  with  the  handle  at  d  to  the  door.  The 
part  ap  of  pusher  takes  off  at  p  to  admit  plate y. 

Fig.  l*j,  view  of  a  lock^  with  the  catch-fraiiie  moving 
through  a  similar  frame  of  the  key-bolt.  The  key  enters 
through  this  frame  as  shewn  in  Fig.  16,  and  iHirns  the 
xnoveable  plate  7W,  which  having  teeth  taking  upon  the 
jpins  through  the  key-bolt  or  frame  at  a,  turns  it,  as.  iu 
JFig.  20.  bby  frame  supporting  fi&d  plate  on  which  the 
moveable  plate  m  turns,  and  under  which  the  springs  to 
the  pins  or  nails  are  fixed,  s  s,  screws  to  fasten  the  lock 
to  the  door  when  the  works  are  let  into  it,  so  as  to  make 
Jhe  back  of  the  lock  wxyz  even  with  the  door. 
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^dditi^nai  Expenmenis  and  Remarks  on  an  ayHificial  Sabr 
$ianc€y  which  possesses  $Jie  principal  characteristic  Pror 
perties  of  Tannin, 

By  Charles  Hatchett,  Esq.  FR.S. 

From  the  Philosophical  Transactions  of  tb« 

Royal  Soci^xy. 

§1. 

W  HEN  I  had  ascertained  that  caAonaccous  stiV 
stances,  whether  regetable,  animal,  or  mineral,  were^ 
capable  of  being  converted  into  a  product,  which,  by  its 
effects  on  earthy  and  metallic  solutions,  on  dissolved  ge* 
Ivtfne,  and  on  skin,  resembled  the  natural  vegetable 
principle  called  tannin,  I  was  at  first  inclined  to  give  it 
the  name  of  artificial  or  factitious  tannin  ;  but  some  emi- 
nent chemists  oi  this  country,  for  whose  opinions  I  have 
the  highest  respect,  considered  this  name  as  objection- 
able ;  for  although  the  artificial  substance  resembles  tan^ 
ftin  in  the  particulars  above  stated,  yet  in  one  character 
there  appears  to  be  a  very  considerable  difference,  name- 
ly, the  effect  of  nitri,c  acid ;  for  by  this  the  artificial  sub- 
■tance  is  produced,  whilst  the  varieties  of  natural  tannia 
are  destroyed.  Such  an  objection,  sanctioned  by  suck 
authority,  induced  me  to  alter  the  title  of  my  paper,  and 
to  expunge  the  word  tannin  wherever  it  had  been  applieil 
to  the  artificial  product. 

In  order  to  satisfy  myself  more  fuUy  on  this  point,  I  have, 
since  the  communication  of  qiy  former  paper,  n^de  a 
few  experiments  on  the  comparative  effects  produced  by 
nitric  acid  on  those  substances  which  contain  the  most 
notable  quantities  of  tannin,  and  of  these  I  shall  now  givie 
a«^.»acciuct  account^  and  shall  also  cursorily  notice  other 

.experimeijt?^ 
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experiments,  in  \vhich  a  tanning  substance  has  been  pro* 
duced,  under  circumstances  different,  in  some  measttre^ 
from  those  which  have  been  already  described. 

§  II. 

Although  I  cannot  as  yet  assert,  that  the  artificial  tan* 
ning  product  is  absolutely  indestructible  when  repeatedly 
distilled  with  different  portions  of  nitric  acid,  yet  the  fol- 
lowing experiments  will  prore,  that  the  destructibility  rf 
it  by  this  method  must  at  least  be  a  work  of  considerable 
time  aud  diffi€ulty« 

1.  Twenty  grains  of  this  substance  were  dissolved  in 
half  an  ounce  of  strong  nitric  acid,  the  specific  gravity 
of  which  was  1.40.  The  solution  was  then  subjected  t» 
distillation  until  the  whole  of  the  acid  had  come  over  j 
after  which  it  was  poured  back  upon  the  residuum^  and 
the  distillation  was  thus  repeated  three  times. 

Care  was  taken  not  to  over-heat  the  residuum;  aul 
this,  when  examined,  did  not  appear  to  have  suffered 
alteration  in  any  of  its  properties. 

2.  Ten  grains  of  the  artificial  tanning  substance, 
mixed  with  ten  grains  of  white  sugar,  were  dissolved  ia 
half  an  ounce  of  nitric  acid,  and  the  whole  was  distilled 
to  dryness. 

The  residuum  being  then  dissolved  in  boiling  distilled 
water,  and  examined  by  solution  of  gelatine  and  other  re- 
agents, was  found  to  be  unchanged  in  every  respect. 

3.  This  reserabledi  the  former,  only  that  gum  arable 
was  employed  in  the  place  of  sugar.     The  result  was  the 

same. 

4.  A  quantity  of  dissolved  isinglass  was  precipitated  by 
a  solution  of  the  artificial  tanning  substance,  and  the  pre- 
cipitate having  been  w^U  washed  with  hot  distilled  watey, 
was  afterwards  gradually  dried.    It  was  then  digested  ia 

stronof 
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strong  mtric  acid,  A'hich  after  some  time  acted  pawefr 
fully  upon  it;  niucli  nitrous  gas  evolved,  and  a  dark 
brown  solution  was  formed.  This  was  evaporated  id 
dryness;  and  after  having  been  completely  dissolred  in 
boiling  distilled  water,  was  examined  by  nitrate  of  lime^ 
acetite  of  lead,  muriate  of  tin,  and  solution  of  isinglass^ 
all  of  which  formed  copious  piecipitates,  siniihir  id 
every  respect  to  those  produced  bv  the  artificial  tanning 
substance,  which  had  not  been  subjected  to  the  aboi^e-de^ 
scribed  process. 

5.  A  portion  of  the  precipitate,  formed  by  isitigla^ 
and  the  tanning  substance,  was  dissolved  in  pure' muriatic 
acid,  and  was  afterwards  evaporated  to  dryness.  Boiling 
distilled  tvater  dissolved  only  a  small  part^  and  the  soltt-^ 
tion,  which  was  of  a  dark  beer  colour,  did  not  precipi- 
tate gelatine,  although  it  acted  upon  muriate  of  tin,  and 
sulphate  of  iron  ;  for  with  the  former  it  produced  an  ash- 
coloured  precipitate,  and  with  the  latter  a  slight  deposit 
of  a  reddish-brown  colour*  ^ 

6.  As  so  small  a  part  of  the  precipitated  isinglass  had 
been  thus  rendered  soluble  in  boiling  water,  the  residuum 
was  treated  with  nitric  acid,  as  in  experimeiU  4,  after 
which,  being  evaporated  to  dryness,  it  was  found  to  be 
completely  soluble  in  water,  and  precipitated  gelatine  as 
copiously  as  at  first. 

7.  I  dissolved  twenty  grains  of  the  pure  tantiing  snb- 
stance  in  about  half  an  ounce  of  muriatic  acid  ;  but,  zit^t  <; 
distillation  to  dryness,  the  residuum  in  every  respect  ap^ 
peared  to  be  unchang-ed. 

In  addition  to  the  above  experiments  may  be  added^ 
that  the  solutions  of  the  artificial  tanning  substance  s6em 
-to  be  completely  imputrescible,  neither  do  they  eret 
become  mouldy  like  the  infusions  of  galls^  sumacb^ 
i;atechU|  &c» 
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Having  thus  ascertained  the  very  unchangeable  nature 
of  this  substance,  1  made  the  following  comparative  ex- 
perinients  on  galls,  sumach,  Pegii  ciitch,  kascutti,  com- 
mon cutch,  and  oafe  baric. 

8.  Twenty  grains  of  powdered  galls  were  dissolved  in 
half  an  ounce  of  the  strong  nitric  acid  ;  the  solution  Avas 
then  evaporated  to  dryness,  and  the  residuum  dissolved 
in  boiling  water.  Thi^  did  not  produce  the  smallest  efiect 
on  dissolved  gelatine. 

9.  A  strong  infusion  of  galls  evaporated  to  dryness, 
and  treated  as  above,  was  totally  deprived  of  the  tanning 
property. 

10.  Isinglass  precipitated  by  the  infusion  of  galls,  was 
dissolved  in  nitric  acid,  and  examined  as  in  experiment  4^ 
.but  no  trace  of  taiiniri  could  be  discovered. 

11.  Twenty  grains  of  suihach  were  dissolved  in  half 
an  ounce  of  the  strong  nitric  acid,  and  treated  as  in  ex- 
periment 8,  after  which  it  appeared  that  the  tannin  was 
destroyed; 

12:  Twenty  grains  of  Pegu  cutch  (whicTi  contains  a 
torisidei^able  quantity  of  mucilage)  were  subjected  to  a 
similar  process*,  by  which  much  oxalic  acid  was  obtained, 
but  evet}'  vestige  of  tannin  was  obliterated. 

13.  Twenty  grains  of  the  catechu  called  Kascutti  af- 
forded results  similar  to  the  above. 

14.  Twenty  grains  of  the  commoh  cutch  or  catechu 
being  dissolved  in  nitric  acid,  evaporated  to  dryness, 
didsolvt^d  in  water,  and  examined  by  solution  of  isinglass, 
tendered  the  lattet  turbid,  a  tenacious  filrii  was  deposited, 
ivhich  was  insoluble  in  boiling  water,  arid  was  evidently 
conniposed  of  gelatine  and  tanhiui 

is.  Tvrenty  grains  of  prepared  oak  bark,  by  the  like 

4reatment,'*afforded  a  solution  iri.\vater>  which  still  acte^ 

In  s&me  measure  upon  gelatine,  as  it  caused  a  solution 
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of  isinglass  to  become  slightly  turbid ,  and  a  film  com- 
pletely insoluble  in  boiling  water  was,  as  in  experiment 
14,  deposited  on  the  sides  and  bottom  of  the  vessel. 

16.  Iixfiisions  were  prepared  as  nearly  as  possible  of 
equal  strength  from  galls,  sumach,  shavings  of  oak--wood, 
oak-bark,  and  the  artificial  tanning  substance ;  half  an 
ounce  in  measure  of  each  was  then  put  into  separatf 
glasses,  and  one  drachm  in  measure  of  the  strong  ni^ic 
acid  was  added. 

The  different  infusions  were  then  examined  by  solution 
of  isinglass,  and  I  found  that  those  of  galls,  sumach,  and 
oak-wood,  were  not  rendered  turbid,  whilst  the  contrary 
happened  to  the  infusions  of  oak-bark,  and  of  thd  arti* 
ficial  substance  ;  for  these  continued  to  precipitate  gela- 
tine until  four  drachms,  or  half  an  ounce,  of  the  nipAc 
-acid  had  been  added  to  each  half  ounce  of  the  infusion. 

When  the  results  of  these  experiments  ai*e  compared, 
they  seem  to  establish,  that  although  the  artificial  pro- 
duct is  by  much  the  most  indestructible  of  all  the  tanning 
^substances,  yet  there  is  some  difference  in  this  respect 
even  between  the  varieties  of  natural  tannin ;  and  that 
common  catechu,  and  the  tannin  of  oak-bark,  resist  the 
effects  of  nitric  acid  much  longer  than  galls,  suipacb, 
kascutti,  and  Pegu  cutch.  The  last,  as  I  have  observed, 
is  replete  \vith  mucilage,  and  by  nitric  acid  yields  a  larec 
quantity  of  oxalic  acid  ^  it  also  appears  to  be  the  most 
destructible  of  all  the  varieties  of  catechu,  and  on  this 
account  I  attempted,  although  without  success,  to  pro- 
mote the  destruction  of  the  properties  of  the  artificial 
•ubstance,by  adding  gum  arabic  in  one  case,  and  $ugar 
in  another,  to  different  portions,  previous  to  exposing 
it  to  the  action  of  the  nitric  acid.  I  am,  however,  con- 
Tinced,  that  the  presence  of  gum  or  mucilage  in  na^u^al 
^ull^tauces  which   contain   laniun^  ireuders   this   mors 
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sj^etAiiy  destructive  of  nitric  acid  ;  and  I  shall  soon  have 
occasion  to  notice  some  experiments  which  tend  to  pirove, 
that  the  presence  of  gum  or.  mucilage  in  certain  bbdies^ 
also  prevents  or  impedes  more  or  less  the  formation  of 
the  artificial  tanning  substance.  The  caus(e  of  this  dif- 
ference I  am  inclined  to  suspect  is,  that  in  those  bodiei^ 
the  gUm  or  mucilage  is  not  simply  mixed^  but  is  pre* 
sent  in  a  state  of  chemical  combination  ;  by  which  cer*^ 
taiii  modifications,  produced  by  the  action  of  nitric  acid 
upon  the  elementary  principles  of  the  original  substance^ 
become  facilitated. 

§ni. 

A.  When  sulphuric  acid  was  added  to  a  solution  of  the 
artificial  tanning  substance,  the  latter  became  turbid,  and 
a  copious  brown  precipitate  subsided,  which  was  soluble 
in  boiling  distilled  water,  and  then  was  capable  of  pre- 
cipitating gelatine. 

B.  The  same  efi«ct  was  produced  by  muriatic  acid ; 
so  that  in  these  particulars  the  artificial  tanning  substancd 
was  found  to  resemble  precisely  the  tannin  of  galls,  and 
of  other  natural  substances  *. 

C.  Carbonate  of  potash,  when  added  to  a  solution  .of ' 
the  artificial  tanning  substance,  deepens  the  colour,  aftec 
which  the  solution  becemes  turbid,  and  deposits  a  brown 
magma. 

-  D.  Five  grains  of  the  dry  substance  were  dissolved  in 
half  an  ouqce  of  strong  ammonia ;  the  whole  was  then 
evaporated  to  dryness,  and,  being  dissolved  in  wateri 
was  found  not  to  precipitate  gelatine  unless  a  small-  por« 
tion  of  muriatic  acid  was  previously  added« 

^  Mr.  Davy  on  the  Constituent  Parts  of  Astrbgent  Vegetable!* 
Phil.  Trans.  1803,  p.  240,  S4L 

Mm  2  E.  And- 
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E.  Another  portion  of  the  same  substance  which  had 
been  dissolved  in  ammonia  was  evaporated  in  a  long? 
iiecjked  matrass,  ^nd  was  kept  in  very  hot  sand  during 
half  an  hour;  at  first  some  ammonia  jarose,  and  after-, 
ward^  a  yelJow  liquor,  which  bed  thp  odour  of  burned 
l^orn.  The  residuum  was  then  examined,,  and  w^  foun4 
to  be  yearly  insoluble  in  water,  to  which  it  only  comnw? 
uic^ed  a  slight  yellow  tingjB. 

F,  It  is7*eii)arkable,  that  the  dry  artificial  tanning  sub? 
stance,  although  prepared  from  vegetable  matter,  should, 
when  placed  on  a  hot  iron,  emit  an  odour  very  ana}pgou^. 
to  burned  animal  substances^  such  as  horn,  feathers,  &c,j 
this  I  found  also  to  be  the  case  in  the  experiment  which 
bas  been  related,  and  I  was  desirous  therefore  to  ascer- 
taiu  more  accurately  the  effects  of  heat  on  this  siibstancs 
irben  distilled  in  close  vessels. 

I  took  some  very  pure  vegetable  charcoal,  lyhich  had 
been  exposed  to  a  red  heat  in  a  retort  for  more  than  an 
hour,  and  by  nitric  acid  converted.it  into  the  artificial 
tanning  substance. 

'.  Twenty  grains  of  this,  rendered  as  dry  as  possible, 
were  put  into  a  small  glass  retort,  to  which  a  proper  ap* 
*paratus  terminating  in  a  jar  filled  with  quicksilver,  •  and 
inverted  in  a  mercurial  trough  was  adapted.  There- 
tort  was  placed  in  a  ^mall  furnace,  and  was  gradually 
heated  by  a  charcoal  fire  untH  the  bulb  became  red  hot 

When  the  retort  became  warm,  and  after  the  expul- 
sion of  the  atmospherip  air,  a  very  small  portion  of  water 
^rose,  which  settled  like  dew  on  the  sides  of  the  vessels; 
this  was  succeeded  by  a  little  nitric  acid,  from  which  the 
fanning  substance  had  not  been  completely  freed,  and 
soon  after  a  yellowish  liquor  came  over,  which  was  in  sq 
very  small  a  quantity  as  only  to  stain  the  uj)per  part  pf 
^he  peck  pf  the  retort :  i^  nothing  moye  seemed  to  be 

produced| 
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produced,  I  then  raised  the  fire,  when  suddenly  the  ves- 
sels were  filled  with  a  white  cloud,  and  so  great  a  por- 
tion of  gas  was  almost  explosively  produced  as  to  overset 
die  jar ;  this  gas,  by  its  odour,  appeared  to  be  ammonia, 
which  in  the  first  instance  had  formed  the  white  cloud, 
by  combining'  with  the  vapour  of  the  nitric  acid  with 
which  the  vessels  were  previously  filled  *.  Another  jar 
was  speedily  placed  in  the  room  of  that  which  had  been 
overturned,  and  a  quantity  of  gas  was  slowly  collected  ; 
this  proved  to  be  carbonic  acid,  excepting  a  very  small 
part,  which  was  not  taken  up.  by  solution  of  caustic  pot- 
ash, and  which,  as  fai^  as  the  smallness  of  tjie  quantity 
would  permit  to  be  determined,  appeared  to  be  nitrogen 
gas.  There  remained  in  the  retort  a  very  bulky  coal, 
which  weighed  eight  grains  and  a  half;  this  by  incinera<» 
tion  yielded  one  grain  and  a  half  of  brownish- white  ashes, 
which  consisted  principally  of  lime,  but  whether  any 
alkali  was  also  present  I  cannot  positively  assert,  as  the 
trace  which  I  thought  I  discovered  of  it  was  very  slight. 

I  shall  for  the  present  postpone  any  remarks  upon 
this  experiment,  as  I  wish  to  proceed  in  the  account 
of  others  which  have  bepn  made  on  the  artificial  tanning 
substance. 

G»  Fifty  grains  of  this  substance  were  dissolved  in  foui? 
ounces  of  water,  and  were  afterwards  precipitated  by 
dissolved  isinglass,  eighty-one  grains  of  which  becamei 
thus  combined  with  forty-six  grains  of  the  tanning  sub* 
stance. 

The  remaining  portion  of  the  latter  was  not  precipi-* 
tated>  and  was  therefore  separated  by  a  filter,  and  eva- 
porated to  dryness.  It  then  appeared  in  the  state  of  a 
light  brittle  substance,  of  a  pale  cinnamon-brown  colour  ; 

♦  After  the  experiment  the  receiver  was  fuund  to  be  thinly  coated 
witha  white  saline  crust. 

and 


2^0  Additional  Experiments  (Ma  Substance 

and  it  is  very  singular,  that  althougb  charcoal  is  an  in- 
odorous body,  and  although  the  artificial  tanning  sab- 
stance,  when  properly  prepared,  is  likewise  devoid  of 
smell,  (unless  a  certain  pungent  sensation  which  maj  be 
perceived  upon  first  opening  a  bottle  containirig  the  pow* 
Atx  after  agitation  should  be  so  termed,  but  which  seems 
rather  to  be  a  wechanical  effect,)  yet  this  snbstatifce  pos- 
sessed a  ^rohg  odour  not  very  nrilike  prepared  bak-bark,' 
and  this  odour  became  much  more  perceptible  when  tirtf 
substance  was  put  into  water,  in  which  it  io^medt^tely 
dissolved.  The  solution  was  extremely  bitter;  arid  acted 
but  slightly  on  dissolved  isinglass,  with  which  however  it 
formed  some  flocculi ;  with  sulphate  of  iroti  it  prodtrc^ 
a  brown  precipitate  ;  with  muriate  of  tin  one  which  wW 
blackish-brown  ;  nitrate  of  lime  had  not  any  effect ;  but 
acetite  of  lead  occasioned  a  very  copious  precipitate,  of 
a  pale  brown  colour.  This  substance  therefore  appeared 
tp  be  a  portion  of  the  tanning  matter,  so  modified  as 
partly  to  possess  the  characters  of  extract  *. 

Other  expariments  were  made  on  the  tanning  sub- 
stance prepared  from  various  bodies,  which  by  the  dry 
and  by  the  humid,  way  had  been  previously  reduced  to 
the  state  of  coal ;  but  these  I  shall  here  omit,  and  shall 
pass  to  the  description  of  a  series  of  experiments,  by 
'^hicb  1  obtained  a  variety  of  the  artificial  tanning  sub- 
stance in  a  way  different  from  that  which  has  been  re- 
)ated,  and  \tith  which  I  was  unacquainted  when  itty  for- 
iner  paper  was  written. 

•  ■  • 

-  *  Whin  added  to  a  solution  of  carbonate  of  ammonia,  it  prodiicecl 
pome  efiervescence^  but  its  pecaliar  vegetable  odour  did  not  suftr  any 
4ioainutioDr 
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§  IV. 

T  made  several  unsuccessful  attempts  to  form  the  arti- 
ficial  substance  by  means  of  oxymuriatic  acid,  and  it 
therefore  appeared  certain,  tljat  although  a  variety  of 
the  tartning  matter  could  be  produced  by  the  action  of 
sulphuric  acid  on  resinous  substances,  yet  the  most)  ef- 
fective agent  Avas  nitric  acid,  which  readily  formed  it 
when  applied  to  any  sort  of  coal. 

But  I  never theleps  suspected,  that  possibly  this  sub- 
stance, or  something  similar  to  it,  might  be  producejl 
without  absolutely  converting  vegetable  bodies  intq  coal ; 
for  it  seemed,  as  I  have  observed  in  my  former  paper, 
that  this  only  served  to  separate  the  carbon  in  a  great 
measure  from  the  other  elementary  principles  (excepting 
oxygen)  which  were  combined  wjth  it  in  the  original 
substance,  and  thus  to  expose,  it  more  completely  to  the 
effects  of  the  nitric  acid,  as  well  as  to  prevent  the  forma-\ 
tion  of  the  various  acid  products,  which  are  so  con- 
stantly afforded  by  the  organised  substatices  when  thus 
treated.  At  first  Ihad  some  thoughts  of  employing  touchy 
wood  in  this  experiment,  but  not  being  able  immediately 
.to  procure  any,  it  occurred  to  me,  that  indigo  might 
probably  answer  the  purpose  ;  for'from  some  experiments 
made  by  myself,  as  well  as  from  those  described  by  Berg- 
man *,  I  well  knew  that  the  proportion  of  carbon  in  this 
substance  is  very  considerable.  The  following  experi- 
V    ment  was  therefore  made. 

1.  On  one  hundred  grains  of  fine  indigo  which  had 
been  put  into  a  long  matrass,  one  ounce  of  nitric  acid 
diluted  with  an  equal  quantity  of  Avater  was  poured,  and^ 
as  the  action  of  the  acid  was,  almost  immediately,  ex- 

*  -Analysis  Chemica  Pigmentl  Indici.  Opuscula  Berg.  torn.  V.  p,  SG-, 
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tremely  violent,  another  ounce  of  water  was  added. 
Wlien  the  effervescence  had  nearly  subsided^  the  vessel 
was  placed  in  a  sand-bath  during  several  days,  until  the 
whole  of  the  liquid  was  evaporated. 

On  the  residuum,  which  was  of  a  deep  orange  colour^ 
three  ounces  of  boiling  distilled  water  were  poured,  by 
which  a  considerable  part  was  dissolved. 

The  colour  of  the  solution  was  a  most  beautiful  deep 
yellow,  and  the  bitter  flavour  of  it  surpassed  in  intensity 
that  of  any  substance  in  my  recollection ;  it  was  examined 
by  the  following  re-agents. 

Sulphate  of  iron  produced  a  slight  pale  yellow  preci* 
pitate. 

Nitrate  of  lime  only  rendered  it  a  little  turbid ;  afteif 
which  a  small  portion  of  white  powder  subsided,  which 
had  the  characters  of  oxalate  of  lime. 

Muriate  of  tin  produced  .a  copious  white  precipitate^ 
which  afterwards  changed  to  a  yeUowish-  brown. 

Acetite  of  lead  formed  a  very  beautiful  deep  lemon' 
coloured  precipitate,  which  possibly  may  prove  useful  as 
a  pigment. 

Ammonia  rendered  the  colour  much  deeper;  ai^er 
which  the  liquor  became  turbid,  and  a  large  quantity  d 
fine  yellow  spiculated  crystals  were  deposited,  which 
being  dissolved  in  water,  did  not  precipitate  lime  from  ij^ 
solutions. 

The  flavour  of  these  erystals  wAs  very  bitter,  atid  I  sus- 
pect them  to  be  composed  of  ammonia  combined  with 
the  bitter  principle  first  noticed  by  Welther  *. 

Lastly,  when  dissolved  isinglass  was  added  to  the  yel- 
low solution  of  indigo,  it  immedia4:ely  became  very  tur- 
bid,  aiid  a  bright  yello\V  substance  was  gradually  de- 

•  Thomson'i  System  of  Chemistry,  ed  edit.  vol.  IV.  p.  246; 
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yosited^  and  coated  tbe "sides  of  the  glass  jar  witli  a  tough 
elastic  ,film,  which  was  insoluble  in  boiling  water,  and 
possessed  the  characters  of  gelatine  combined  with  tan« 
Ding  matter. 

By  this  experiment  I  therefore  ascertained,  that  a  va- 
riety of  the  artificial  tanning  substance  coujd  be  fornieid 
without  previously  converting  the  vegetable  body  intO; 
coal ;  .and  I  have  since  discovered^  that  although  indigo 
more  readily  yields  this  substance  than  most  of  the  othqt 
vegetable  bodies,  yet,  in  fact,  very  few  of  these  can  be 
regarded  as  exceptions,  when  subjected  to  repeated  di- 
gestion and  distillation  with  nitric  acid. 

2. — A.  In  my  former  paper  I  have  stated,  that  com- 
mon resin,  when  treated  with  nitric  acid,  yielded  a  pale 
yellow  solution  with  water,  which  did  not  precipitate  ge^: 
latine,  and  that  it  was  requisite  tp  develope  part  of  the 
carbon  in  the  state  of  coal  by  sulphuric  acid,  before. any 
of  the  tanning  substance  could  be  produced  ;  but  having 
again  made  some  of  these  experiments,  I  repeated  the 
abstraction  of  nitric  acid  several  times,  and  then  ob- 
served, that  the  solution  of  resin  in  water  acted  upon 
l^elatine  similar  to  the  solution  of  indigo  which  has  been 
described,  and  formed  a  tough  yellow  precipitate,  which 
was  insoluble  in  bpiling  water. 

With  other  re- agents  the  efifects  were  as  follows. 

Sulphate  of  iron,  after  twelve  hours,  formed  a  slight 
yellow  precipitate. 

Nitrate  of  lime  did  not  produce  any  effect. 

Muriate  of  tin,  after  twelve  hours,  affprded  a  pale 
brown  precipitate.  , 

And  acetite  of  lead  immediately  formed  a  very  abund- 
ant precipitate  of  a  yellowish-white  colour. 

I  repeated  this  experiment  on  common  resin,  and  re- 
marked,   that  during   each   distillation   nitrous  gas  was 

VoL.VIIL— ^Second  Seriks.  N  n  pro^ 
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produced)  whilst  the  strength  of  the  acid  which  came 
over  was  diminished ;  the  cause  therefore  of  the  change 
in  the  properties  of  the  resin  seemed  to  me  very  evident, 
and  I  was  induced  to  extend  the  experiments  to  vari- 
ous resinous  and  other  substances ;  but  as  the  process 
was  uniformly  the  same,  I  shall  only  notice  the  principal 
effects. 

B.  Stick  lac,  when  separated  from  the  twfgs,  and 
treated  as  above  described,  copiously  precipitated  ge» 
latine. 

C.  Balsam  of  Peru  during  the  process  afforded  somt 
benzoic  acid,  and  gelatine  was  precipitated  by  die  aque« 
ous  solution. 

D.  Benzoin  also,  after  the  sublimation  of  some  benzoic 
acid,  yielded  a  residuum,  which  with  water  formed  a 
pale  yellow  solution,  of  a  very  bitter  flavour. 

This  solution  with  sulphate  of  iron  afforded  a  slight 
pale  yellow  precipitate. 

With  nitrate  of  lime  not  any  effect  was  produced. 

The  solution  with  muriate  of  tin  becanie  turbid,  and  a 
small  quantity  of  brownish-white  precipitate  subsided. 

Acetite  of  lead  immediately  produced  a  copious  pale 
yellow  precipitate. 

And  solution  of  isinglass  formed  a  dense  yellow  preci* 
pitsEte,  which  was  insoluble  in  boiling  water. 

E.  Balsam  of  Tolu,  like  balsam  of  Peru  and  Benzoin, 
afforded  some  benzoic  acid  ;  and  the  re^uum  being  dis* 
solved  in  water,  was  found  to  precipitate  gelatine. 

F.  As  the  results  of  the  experiments  on  dragon's  blood 
were  somewhat  remarkable,  I  shall  here  more  particular/f 
relate  them.  One  hundred  grains  of  pure  dragon's  blood, 
reduced  to  powder,  were  digested  in  a  long  matrass  with 
one  ounc^'of  strong  nitric  acid  ;  the  colour  immediately 
cnanged  to  deep  yellow,  much  nitrous  gas  was  evolved, 
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and  to^abate  the  eServescence^  one  ounce  of  water  was 
added.  The  digestion  was  continued  until  a  deep  yellow 
dry  mass  remained,  and  the  matrass  being  still  kept  in 
the  sand-bath,  a  brilliant  feather-like  sublimate  arose^ 
which  weighed  rather  more  than  six  grains,  and  bad  the 
aspect,  odour,  and  properties,  of  benzoic  acid  ^« 

The  residuum  was  of  a  brown  colour,  and  with  water 
formed  a  golden  yellow-coloured  solution^  which  by  ti- 
trate of  lime  was  not  affectj^d.. 

With  sulphate  of  iron  it  afforded  a  brownisb-yello.w 
precipitate. 

With  muriate  of  tin  the  result  was  similar* 
'  With  acetite  of  lead  a  lemon-coloured  precipitate  w^s 
produced. , 

Gold  was  precipitated  by  it  in  the  metallic  state,  whilst 
the  glass  vessel  acquired  a  tinge  of  purple : 

And  dissolved  isinglass  produced  a  deep  yellow  de« 
posit,  which  was  insoluble  in  boiling  water, 

A  portion  of  the  same  dragon's  blood  was  simply  ex- 
posed to  heat  in  the  sapie  matrass,  but  not  any  appear** 
;mce  of  benzoic  acid  could  b^  discovered.  I  am  there- 
fore induced  to  believe,  that  in  tlie  first  experiment  it  was 
obtained  as  a  pK)duct,  and  not  as  an  educt,  a  fact  which 
as  yet  has  not  been  suspected. 

G.  Gum  ammoniac  afforded  a  brownish-yellow  solu- 
tion, the  flavour  of  which  was  very  bitter  and  astr^n- 
i;ent. 

^  According  to  tbe$ie  experiments,  dragon^s  blood  ought  to  be  ar* 
fauged  with  benzom  and  the  balsams,  but  as  the  samples  of  this  drug 
«re  not  always  precisely  similar^  it  would  be  proper  to  examine  e^ry 
variety.  That  which  was  employed  in  my  experiments  was  a  porous 
mats*  pf  a  dark  r^»  and  was  sent  to  rae  by  Messrs.  Allen  and  Howard, 
<tf  Fbu|^b'00)Art,  in  Lombjard^street. 
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By  sulphate  of  iron  this  solution  oidjr  became^  6f  & 
darker  colour,  but  did  not  form  afiy  preciptt^tte. 

Nitrate  of  lime  rendered  it  turbid,  arid  protduced  a  slight 
'precipitate. 

Muriate  of  tin  formed  a  copioui  yellow  jpfrecSpit^lte. 

Acetite  of  lead  produced  a  similar  effect : 

Arid  gelatine  yielded  a  bright  yellow  depc^h^  which 
*  iras  compleidy  insoluble  by  boiling  Watfer. 

H.  Asa  foetida  yielded  u  tfdlutiori  which  ad^b  precipi* 
'tk£ed  gelatin'e  likb  the  Kubistaiice^  kbove  tle&cribed. 

I.  Solutions  of  elemi,  tacamahac;  olibanum,sahdaracIi| 
copaiba,  mn^itich,  myrrh,  ^mboge,  and  csioutchouc, 
were  fi'elit  exahiikied,  but  these,  although  tli6y  prie^ipi* 
tated  the  metallic  solutions^  did  not  affect  gdatinb.  It 
is  possible,  however,  that  they  itiight  have  produced  this 
effect,  had  they  been  subjected  to  a  greater  DQlnber  of 
repetitioris  of  the'pfocesJS, 

K.  Sarcocbl,  in  its  riatdtal  st^te,  ^s  WbU  as  the  gum 

separated  from  it  by  water,   when  treated  M'ith  nitric 

"  acid,  did  not  precipitlite  gelatine;  but  piroduced  ci^ts 

on  the  riietallic  solutions  similar  to  the  above-mehtioried 

substances,  * 

L.  Gum  Wabic  affoi^ded  6*ajic  icid,  but  tot  aiiy  of 

^he  tanning  matter. 

Ml  Tragacanth  yielded  an  abuhdirice  of  sada^tft^  add, 
i^f  okaiic,  and  of  Bialic  acid,  but  not  iJifa  smaltest  T^st%e 
of  the  artificial  tanning  substance^  •    '  J 

N.  Manna,  when  treated  with  nitric  acid  in  the  way 

, ,  iibove  described,  afforded  oxalic  acid,  part  of  which  was 

.  .sublimed  in  the  necl^  of  the  vessel, 

:  .  The  residuui^  with  water  iormod  a  brown  soluti0n, 
•which  yielded  a  pale  yellow  ^ecipita^e  with  9u)piMtM 
^f  iron,  ,  ..         ,     i . 

iluriato 


possessing  the  Properties  of  Tannin.  Stlf 

Muriate  of  tin  produced  a  pale  brown  precipitate. 

Acetite  of  lead  formed  one  of  a  brownish-white  hue. 

Lime  was  copiously  precipitated  from  the  nitrate  of 
lime  in  the ,  state  of  oxalate ;  but  not  the  smallest  effect 
Yvas  produced.on  solution  of  isinglass. 

O.  Liquorice,  however,  aflforded  a  different  result;  for 
although  the  solution  after  the  process  with  niticic  acid  re- 
tembled  in  appearance  that  which  was  yielded  by  manna^ 
lljret  the  effects  were  not  the  same. 

Sulphate  of  iron,  after  twelve  hours,  produced  a  slight 
brown  precipitate. 

Muriate  of  tin  had  a  similar  effect. 

Acetite  of  lead  formed  a  brownish-red  deposit.   ^ 

')<fittate  of  lime  also  occasioned  a  brown  precipitate: 

And  solution  df  isinglass  rendered.it  rery  turbid,  and 
produced  a  yellowish-brown  precipitate,  which  was  in- 
jsoluble  in  boiling  water,  and  possessed  all  the  other 
characters  of  gelatine  combined  with  the  tanning  sub- 
Stance. 

P.  Guaiacum,  the  properties  of  which  are  so  singular 
in  many  respects,  afforded  results  (when  treated  with  ni- 
tric acid  in  the  manner  which  has  been  described)  dif- 
ferent  from  the  resins,  although  its  external  and  general 
characters  seem  to  indicate  that  it  appertains  to,  those 
bodied. 

Nitric  acid  acted  upon  it  with  great  vehemence,  and 
speedily  dissolved  it.  The  residuum  which  was  after- 
wards obtained  was  also  found  to  be  almost  totally  solu- 
ble in  water,  and  the  solution  acted  on  the  metallic  salts 
like  those  which  have  already  been  noticed,  but  with  ge- 
latine it  formed  only  a  very  slight  precmitate,  which  was 
immediately  dissolved  by  boiling  water ;  and  the  remain- 
der of  .the  solution  being  evaporated,  yielded  a  very 

large 


:rrs  Description  of  a  korizontal 

large  quantity  of  crystallized  oxalic  acid ;  so  tbat  in  tbis 
respect  guaiacum  was  found  to  resemble  the  'gums^  and 
to  be  totally  unlike  the  resins  *. 

♦  The  properties  of  guaiacum  which  have  been  cl^cribed»  as  well  at 
those  which  were  previously  known,  appear  to  indicate^  that  it  is  a 
peculiar  stibstance  of  a  nature  distinct  from  the  resins^  balsams,  and 
e\'en  the  gum  resins. 

So  remarkable  indeed  is  this  substance,  that  an  accurate  series  of 
experiments  on  the  whole  of  its  properties  may  justly  be  placed 
amongst  the  chemical  desiderata, 

TO  BE  CONCLUDED  IN  OUR  NEXT.- 


Description  of  a  Iim^ontal  Wind^MiU  of  a  new  Construe* 
tion,  the  Principles  of  which  may  be  applied  to  Waters 
JVheek. 

Comvmnicated  by  the  Irwentor  Mr.  John  Jackson. 

« 

With  an  Engraving. 

Fig.  21  (Plate  XII.)  represents  a  plan  or  birds*eye  view 
of  the  apparatus. 

The  various  wheels  requisite  to  give  the  proper  posi- 
tions to  the  vanes  which  are  placed  under  the  lower  arms 
of  the  wheel,  for  sake  of  distinction^  may  be  denomi- 
nated the  centre,  the  mean,  and  extreme  wheels.  Each 
extreme  wheel  has  twice  as  many  teeth  as  the  centiei 
and  is  consequently  twice  as  much  in  circumference. 
The  mean  wheel  may  be  of  any  size,  or  consist  of  any 
number' of  teejth,  according  to  the  length  of  the  arm  or 
the  diameters  of  the  other  two.  The  mean  and  extreme 
wheels  are  attafcned  to  the  arms  by  their  axles,  and  are 
carried  about  with  it  whqn  in  motion.  The  extreme 
^vheel  is  fixed  to  its  axle,  which  passes  through  the  ex- 
tremities 
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tremities  of  the  lower  and  upper  arms.    The  vane  is 
fixed  to  this  axle,  and  consequently  turns  with  it. 

The  centre  wheel  consists  of  a  drum  or  hollow  shaft, 
through  which  the  axle  of  the  wheel  passes.  A  handle  i$ 
jGxed  to  the  lower  extremity  of  the  drum-shaft,  by  which 
the  centre  wheel  is  occasionally  moved  :  this  arm  serves 
also  as  an  index,  and  communicates  with  a  circle,  repre* 
seiiting  the  horizon,  on  which  are  delineated  the  points 
of  the  compass.  When  the  machine  is  in  motion,  ttie 
index  is  set  and  fastened  to  that  point  from  which  the 
wind  blows,  in  order  properly  to  rectify  the  vanes  to  the 
wind,  or  place  them  in  the  most  advantageoui^  position* 
Any  motion  of  the  index,  to  the  right  or  left  of  this  pointy 
will  alter  the  position  of  the  vanes,  and  occasion  a  dimi« 
tmtion  of  power  in  the  machine ;  and  it  is  by  this  index 
that  the  machine  is  stopped  or  made  to  turn  in  a  contrary 
direction,  a  peculiarity,  when  referred  to  wind-mills,  that 
exclusively  belongs  to  this  contrivance. 

The  position  of  the  vanes  to  each  other,  and  to  the 
wind,  may  be  easily  conceived  by  inspecting  the  figure- 
The  nearest  vane  on  the  left  hand  has  its  plane  in  the  di« 
rection  of  the  arms  between  which  it  is  placed,  and  is 
directly  exposed  to  the  wind,  represented  by  an  arrow* 
The  opposite  vane,  or  farthest  on  the  right  hand,  has  its 
plane  at  right  angles  to  the  arms,  is  represented  edgewise 
to  the  wind,  and  consequently  little  acted  upon  by  it. 
Each  of  the  other  two  vanes  make  an  angle  of  forty-five 
degrees  with  the  arms,  but  their  planes  are  in  contrary 
directions  ;  the  wind  acts  obliquely  upon  them,  and  with 
only  half  the  force  of  a  direct  position.  As  the  whole 
turns  round,  each  vane  gradually  and  successively  as- 
sumes the  positions  above  described.  In  one  revolution 
each  extreme  wheel  turns  half  round  each  vane,  there- 
fore presents  its  sides  alternately  to  the  wind. 

The 
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vThe  power  of  this  vrfaeel  is  as  the  leiigth  of  the  an)| 
and  magnitude  of  the  vane.  1'be  dimensions  of  each  la^f 
be  varied  according  to  the  degree  of  powev  ixr  velocity 
required  in  the  machinery,  or  purposes  to  which  th^ 
wheel  may  be  applied. 

This  ekplanation  of  the  general  plan  may  be  thought 
sufficient.  A  minute  detail  of  every  part  woi|I4  be  tres- 
passing on  the  province  of  the  mecbaniCy  and  be  wuflK 
teresting  to  the  general  reader. 

Some  of  the  properties  peculiar  to  this  contrivanco 
are  :  1.  That  it  is  equally  adapted^  to  turn  ^n  axle  in  an/ 
position,  and  in  either  element.  2.  The  facility  with 
which  it  may  be  set  to  the  wind,,  have  its  power  regulated, 
•topt,  or  made  to  turn  in  a  contrary  direction.  3.  With 
a  vertical  axle  it  will  not  require  a  building  of  any  parti* 
cular  shape  or  height. 

Memoir  9n  a  Discovery  of  factitious  Pozzolanay  nhich  is  not 
the  Product  of  any  voldanic  Substaiue,  and  which  never-* 
theless  possesses  all  the  good  Qi(alities  of  the  Italian  Pok-* 
zolana^  without  its  Defects.    By  M,  Dodun. 

From  the  Journal  de  Physique. 

X  HE  discovery  which  I  haye  the  honour  to  submit  t# 
the  attention  of  the  Institute  has  been  authenticated  j^« 
ready  for  seventeen  years  past. 

The  history  of  this  discovery,  its  nature,  its  use,  iU 
solidity,  its  advantages  to  the  French  Empire,  and  its 
profitable  employment  in  public^and  private  works,  shall 
form  the  subjects  of  this  memoir. 

Use  has  long  been  made  in  Flanders,  and  the  adjacent 
countries,  of  the  remains  of  old  volcanic  substances  known 
by  the  names  of  trass  and  Tournay  ashes^  ^  substitutes 
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ft)r  the  pozzolana  of  Italy.  ?\ot  long  since  a  distinguished 
mineralogist j  M.  Faujas,  lias  proved,  by  conclusive  ex- 
periments made  by  order  of  tlie  former  government  of 
France,  that  some  products  of  the  eruptions  of  old  vol- 
canoes in  the  ci-devant  Vivarais,  have  the  qualities  of  the 
Italian  pozzolana,  and  may  be  used  as  substitutes  for  it. 

It  is  well  kno\Vn  that  M.  Bagg^,  a  Swcde^  has  suc- 
ceeded by  his  researches,  with  the  aid  perljaps  of  chance, 
in  composing  a  cement  of  artificial  pozzolana  with  a 
black,  bard,  ahd  slaty  schistus. 

But  till  in  the  j'car  1787  no  one  had  yet  supposed  that 
the  French  territory  contained  an  abundance  of  non-vol- 
canic substances,  capable  of  being  substituted  with  equal 
economy  and  advantage  in  tlie  place  of  the  Italian  poz- 
zoIana» 

The  habit  of  sounding  rbcks,  and  their  consecutive 
examination,  which  always  give  the  lithologist  the  ad- 
vantage of  judging  of  their  nlature  by  the  first  view,  could 
not  fail,  in  u  region  so  interesting  as  that  of  the  black 
mountain  in  the  vicinity  of  Castelnaudary,  to  fix  tny  at- 
tention upon  an  immense  quantity  of  tuberculjir  masses 
of-calciform  iron  ore,  the  beds  of  which,  eight,  nine, 
and  ten  feet  in  depth,  rigorously  follow  the  direction  of 
slightly-inclined  planes. 

Hitherto  this  observation  had  presented  nothing  very 
interesting.  The  lithologist  saw  in  these  tertiary  deAritus 
only  oxyds  of  iron,  conglomerated  indeed  with  fragments 
of  fine  angular  quartz,  which  led  him  to  suppose  that 
these  oxyd3  piT)cecdcd  from  some  hematite  ores  situated 
in  the  vicinity,  which  water,  the  chief  agent  of  the  vitality 
if  the  globe ^  altcrnatdi)  crealing  and  destroying^  had  r^* 
produced  and  re-tlaborated  in  its  last  operations^ 

But  the  view  of  several  lijubstances  of  the  same  natur^, 
and  of  violet,  browMi,  and  black  colours,  diifused  over- 
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the  sitrfiice  of  the  intermeJiale  strata;,  which  perfeelly 
resembled  soiive  compact  lavas  in  colour,  could  nol 
escape  his  attention  in  a  country  where  there  is  no  ap- 
parent vestige  of  antient  craters,  and  no  product  of  vol- 
canic eruptions^ 

It  was,  however,  evident  that  these  stones  had  experi- 
enced the  action  of  fire.  This  remark  excited  my  curi- 
osity. I  soon  ol)served  similar  ones,  which^  still  piled 
npon  each  other,  had  the  appearance  of  having  been  ar- 
ranged by  the  band  ;  and  I  soon  discovered  that  they  baa 
served  as  hearths  for  the  fires  which  the  women  and  chi^ 
dren  who  attend  the  cattle  are  in  the  habit  of  kindling 
during  the  winter  season.  I  also  saw  stones  of  the  same 
kind  used  to  support  and  inclose  the  earths  which  arr 
Calcined  for  the  purpose  of  employing  therr  ashes  as  ma- 
nure. Thus  I  obtained  a  clue  to  the  subject  of  my  in- 
quiry. 

Their  resemblance  to  volcanic  products  suggested  to 
me  the  idea  of  attempting  to  compose  a  cement  by  treat- 
ing them  after  the  manner  of  Pozzolanas.  The  great 
quantity  of  iron  which  these  oxyds  appeared  to  contain, 
the  abundance  of  siliceous  particles  inclosed  in  them,  tlie 
alumine  whieh  evidently  formed  an  integrant  part  in  their 
composition,  th«ir  great  weight,  their  not  efiervescing 
with  the  acids ;  all  these  circumstances  led  me  then  to 
imagine,  that  a  cement  composed  of  them  would  acquire 
consistence  in  water.  Nor  was  I  deceived  in  my  expec- 
tations. 

A  series  of  experiments,  prosecuted  for  the  space  of 

fifteen  months,  for  the  purpose  of  ascertaining,  in  an  in-, 

[  variable  manner,   the  proportions  of  lime  which  Aest 

oxyds  could  absorb,  in  order  to  harden  in  water,  and  not 

crack  in  the  open  air,  convinced  me  that  my  factitious 

pozzolao^ 
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pozzolana  had  all  the  properties  of  the  Ptalian  pozzolaiia 
without  being  subject  to  its  defects. 

From  this  moment  1  determined  to  pnopose  Hs  use  ia 
public  works.  I  requested,  in  order  well  to  ascertain  its 
merits,  that  experiments  might  be  made  in  presence  of 
the  commissioners  of  the  c/-J^jw/  province  of  Laitguedocy 
and  of  the  directors  of  the  canal  of  Languedoc.  I  also 
requested  that  comparative  trials  might  be  made  both  of 
ipy  pozzcdana  and  of  the  Italian.  Large  blocks  w£i*e  ac-* 
icordinglj  made  of  both  pozzolanas,  and  immersed  1^ 
tie  reservoir  of  Saint  Roch,  at  Castelnaudary.  Coatings 
were  also  made  of  it ;  and  when  six  months  after  the  wai- 
ter was  withdrawn  from  them,  it  was  found  that  the  fac- 
titious pozzcJana  had  acquired  a  solidity  at  least  equal  tot 
that  of  Italy.  Tlie  <;aatings  made  with  the  Italian  poa- 
^olana  were  cracked  and  broken.  Those  of  the  factitious 
pozzolana  liad  preserved  the  «nity  of  their  surface. 

My  researches  on  the  aaadioration  of  our  cements,  and 
especially  on  the  nature  of  the  substance^  adapted  for  the 
formation  of  factitious  pozzolanas,  have  led  me  to  try  tl>e 
.calcination  of  numerous  schistuses,  bituminous,  (errugine- 
ous  ?ind  argillaceous.  The  black  slaty  schistus  of  M. 
Bagge,  which  is  very  common  in  France,  was  not  negr. 
Jected.  It  is  nearly  the  same  as  that  which  M.  Gratien, 
the  father,  tri^d  at  Cherbourg  last  year;  but  I  ha^^'ecoo- 
Btantly  found  that  these  schistuses  contain  ;too  little  iron. 
I  perceived  that  the  hardening  operation  of  water  upoot^ 
them  was  slow  and  feeble,  and  that  they  iowed  their  solidi*- 
£cation  in  it  solely  to  the  g<)od  quality  of  the  lime  whicb 
is  then  their  strongest  cement. 

I  was  thus  obliged  to  return  to  my  quartziferous  oxyds 
<of  iron,  as  containing  a  larger  quantity  of  ferrugineous 
principles.  I  repeat,  with  the  leai'ned  Faujas,  tlmt  it  is 
solely  to  the  ferrugincous  parts  contained  in  the  po;zzo- 
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lanas  that  they  owe  their  property  of  hardening  in  water* 
Of  this  truth  I  could  adduce  many  striking  proofs. 

Numerous  experiments  have  demonstrated  to  me,  that 
the  pozzolana  which  acquires  solidity  the  soonest,  and 
hardens  the  most  in  water,  is  not  fit  to  be  employed  in 
the  open  air,  but  splits  and  cracks  in  every  direction  \^hen 
exposed  to  it.  However  studied  and  varied  my  combina* 
lions  may  have  been,  I  have  never  been  able  to  employ 
\rith  success  the  same  pozzolana  in  water  and  in  the  open 
ftir.  That  which  is  adapted  for  the  air,  and  wliich  ac- 
quires and  preserves  its  tenacity  in  it,  assumes  but  a  very 
imperfect  solidity  in  water.  This  difficuitj^  the  cause  of 
which  will  be  evident  to  the  Institute,  has  obliged  me  to 
keep  two  qualities  of  factitious  pozzolana.  A  paper  of 
instructions  concerning  their  respective  uses  accompanies 
those  which  arc  sold,  and  their  colour  alone  is  sufficient; 
to  distinguish  them. 

The  factitious  pozzolana  adapted  for  works  under  wa- 
ter* is  of  a  reddish-brown  colour.  That  which  is  appro- 
priated to  works  exposed  to  the  aii*  is  of  a  violet-black. 
The  latter  is  used  for  terraces,  the  coverings  of  basins,  or 
light  roofings.  Bridges  might  be  made  of  it  in  a  single 
cast.  I  have  seen  it  adhere  so  firmly  to  glazed  tiles,  that 
it  V  as  necessary  to  break  the  tiles  in  order  to  detach  it 
from  them. 

The  factitious  pozzolana  adapted  for  constructions  un- 
der water  forms  in  it  the  most  solid  substance.  In  the 
space  of  three  months  it  becomes  a  stone  that  admits  of 
being  polished.  The  Jimc  is  always  converted  into  car-* 
bonate  of  lime  in  the  space  of  two  months  and  ii  halt 

I  generally  employ  the  lime  in  an  impalpable  powder, 
slaked  after  the  manner  of  Lafaye,  for  works  exposed  to 
the  air.  Sometimes  I  use  lime  in  powder  for  the  same 
wurposc.     This  difference  depends  upon  the  degrees  of 
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goodness  which  the  lime  may  possess  upon  its  being  more 
or  less  fat,  more  or  less  poor.  Practice  enables  us  to 
distinguish  them  by  the  mere  aspect. 

The  use  of  lime  in  powder  has  always  appeared  to  n^o 
to  merit  attention  in  the  fabrication  of  mortars  or  ce-» 
ments.  I  amalgamate  my  factitious  pozzolana  with*  it  ia 
determinate  quantities  as  soon  as  I  know  the  proportions 
of  the  lime.  After  having  made  the  mixture,  I  deposit  it ' 
in  a  sack.  Thus  the  composition  is  not  left  to  w^orkmen 
destitute  of  scientific  principles  ;  but  regulating  the  pro- 
portions of  tlie  different  ingredients  myself,  I  am  always 
assured  of  the  solidity  of  my  cements. 

I  shall  now  deccribe  the  external  characters  of  the 
quartziferous  fcrrugincous  ox3^ds  which  form  the  base  of 
my  factitious  pozzolana,  together  with  the  analysis  which 
I  made  of  them  about  eighteen  years  ago.  I  shall  con- 
tent myself  with  presenting  their  results  both  by  the  hu- 
mid and  the  dry  process,  compared  with  those  of  the  Ita-  • 
Jian  pozzolana. 

E^vtcrnal  Characters  of  the  quart;uiferQUs  Oxyds  of  Iron* 

Their  colour  previous  to  calcination  is  a  reddish-brown,* 
or  violet.   A  slight  torrefactiou  gives  them  either  a  lighter 
red  or  a  deep  violet-red  tinge  ;  which  by  a  stronger  tor- ' 
refaction  is  converted  either  into  an  intense  brown  or  a 
violet-brown,  inclining  to  a  black.     The 'degree  of  calci-^ 
nation  for  use  is  limited  to  these  two  torrefactions^ '        ,  '^ 

Urged  longer  by  the  fire,  the  colour  becomes  a  deep  ' 
Uack  ;  the  substance  then  becomes  porous,  and  perfectly 
similar  to  some  lavas  of  antient  or  modern  volcanoes,  with  " 
which  it  may  then  be  easily  confounded. 

The  fracture  is  granulated,  and  a  little  earthy.     We 
jKiay  distinguish  in  it  by  the  naked  eye  small  crystals  of 
jquurtz,  and  almost  always  angular  fragments  of  grey  or  " 
.  '    -  milk- 
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milk-coIoured  quartz.  By  a  magnifying  glass,  of  strong 
powers,  we  may  distinguish  in  some  specimens  needles 
of  schorl,  the  amphibole  of  Hauy,  and  sometimes  small 
tourmalines* 

When  breathed  upon,  theijr  smell  is  strongly  argilla- 
ceous. 

They  do  not  strike  fire  wiih  steel,  linless  the  metal 
eomes  in  contact  wkh  some  quai'tzose  particles. 

They  do  not  effervesce  with  acids  either  hot  or  coldi 

The  magnet  acts  a  little  upon  these  oxyds  before  calci- 
nation, and  strongly  or  sensibly  after  it. 

The  average  weight  of  the  cubic  foot  is  125® ;  that  of 
the  Italian  pozzolana  is  only  9l^ 

Analysis  hy  the  humid  Process. 

I  shall  not  fatigue  the  Assembly  with  ^  a  detail  of  the 
manipulations  required  for  the  decomposition  of  thes^ 
substances.  I  shall  merely  say,  that  silex^  iron,  alumina,, 
and  a  small  poftioo  of  manganese^  are  the  constituent 
parts  of  these  oxyds. 

I  ba^e  sereral  times  repeated  these  experiments  upon 
Tarious  specimens,  end  obtained  for  the  average  result  in 
the  docimastic  quintal,  SO  parts  ^ileo?,  31  iron^  16  alu- 
mine,  3  manganese,  or  loss. 

If  we  compare  this  analysis  with  that  of  the  pozzolana 
of  Italy,  which  contains  in  the  hundred  51  silejp:,  25  alu- 
Ipiine,  1^  iron^  3  lime,  and  6  loss,  we  shall  be  able  to 
appreciate  their  respective  properties  according  to  the 
proportions  of  their  constituent  parts.  It  is  on  accoun|t 
<if  the  excess  of  alumine  that  the  pozzolanas  of  Italy, 
when  employed  for  coatings,, crack  and  split  in  the  opea. 
air.  This  defect  proceeds  from  their  great  oicydation.  I 
have  succeeded  in  restoring  to  it  the  principles  which  iti 
«lecompositions  have  caused  it  to  lose. 
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Analt/sis  by  the  dry  Process. 

I  have  endeavoured  to  obtain  a  regulus  from  these 
oxyds  of  iron,  by  the  application  of  violent  fire.  I  have 
followed  the  processes  of  Kir  wan  for  the  fusion  of  the  sili- 
ceous and  argillaceous  iron  ores,  but  liave  never  been 
able  to  obtain  a  metallic  button  ;  I  have  found  at  the  bot-. 
tom  of  the  crucible  only  an  opaque  black  vitrified  voMSs, 
or  a  scoria  in  the  state  of  pig-iron. 

Curious  to  know  whether,  by  exposing  them  to  H^ 
action  of  the  blow-pipe,  and  using  charcoal  for  thecupelj 
and  borax  for  the  flux,  I  could  obtain  a  malleable  button, 
I  found  that  I  could  form  only  a  cavernous  ingot,  brittle 
both  hot  and  cold. 

Placed  upon  the  glass  cupel,  according  to  my  method 
described  in  the  Journal  de  Physique,  tom,  XXXI,  this 
osyd  is  fused  at  the  second  application.  The  cupel  a)s- 
sumes  a  green  colour.  We  see  the  small  grains  of  iron 
successively  pass  from  a  black  to  a  dark-green  colour^ 
then  to  a  light  green,  and  finally  disappear  by  evapora^ 
tion.  There  remains  upon  the  globule  only  a  slight 
greenish  black  tinge. 

From  all  these  facts  it  appears  to  result,  that  this  oxyd 
i^  entirely  deprived  of  its  metallic  principle,  and  that  its 
super-oxydation  renders  it  irreducible  and  refractory. 

Art  may  also  avail  itself  of  these  oxyds  for  the  purpose 
of  house-painting.  After  repeated  washings,  I  have  ex- 
tracted from  it  a  beautiful  red-brown  pigment,  equal  to 
that  of  commerce,  which  I  have  employed  with  good 
success. 


Ol9 


(     288     ) 

On  Niccolammiy  a  Metal  lately  discfrcered^  which  in  viafii/ 
Respects  resembles  Nickel.     By  D)\  Richter* 


From  the  Annales  de  Chimie. 
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AVE  several  years  ago  conjectured,  in-analyzing 
the  cobalt  ores  of  Saxony,  that  tbcy  contained,  besides 
cobalt,  arsenic,  copper,  nickel,  and  iron,  another  metal 
which  resembled  nickel  in  many  of  its  properties  ;  but  the 
incatis  rhave  hitherto  employed  in  order  to  separate  it, 
did  not  afford  me  any  satisfactory  results* 

I  was  chiefly  surprised  that  nickel,  after  having  been 
purified  by  the  liquid  process  from  cobalt,  arsenic,  and   • 
iron,  and. then  reduced  without  the  addition  of  a  combus-  J 
tible  bod}',  never  formed  a  mass,  but  was  always  dis-  ' 
persed  in  the  form  of  granulations  in  a  hard  heavy  inass^ 
which  had  the  appearance  of  a  substance  remaining  from 
titrified  copper.  a 

-  •  Thts  hard  substance  had  no  metallic   lustre,    neither  A 
■was  it  attracted  by  the  magnet.    Its  colour  was  a  blackisb- 
grfey  oh  the  surface,  with  a  small  degree  of  brilliancy ; 
when  pulverized,  it  was  brown,  greyish,  and  greenish. 

2.  Some  weeks  ago  I  exposed  to  reduction,  per  u^  fl 
nearly  half  a  pound  of  oxyd  of  nickel,  which  I  had  puri*  » 
fied  as  well  as  possible  by*  the  liquid  process,  for  the   i 
space  of  more  than  a  year,  and  at  a  considerable  expense* 
As  this  oxyd  was  not  of  a  lively  green,  I  thought  this 
was  caused  by  the   extractive  matter  contained  in  the 
potash  employed  for  the  precipitation  of  the  sulphate  of 
nickel  from  ammoniac  and  potash  :  it  is  true,  that  this 
triple  combination  had  not  the  beautiful  grass-green  co- 
lour which  it  commonly  possesses ;  but  I  thought  that  this 
might  proceed  from  the  substitution  of  the  potash  to  the 
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ttmmoniac  and  copper  mixed^  which  could  not  be  separated 
but  by  reduction  per  se. 

From  these  ideas  I  hoped  to  hare  at  least  four  ounces 
of  perfectly^pure  nickel,  but  was  much  disappointed  to 
find  in  the  crucibles,  which  were  deformed  in  the  usual 
Bianner,  and  perforated  by  the  vitrified  copper,  a  riig-^ 
gtd  mass,  which  had  the  appearance  I  have  before  men*^ 
tibiied,  and  which  contained  only  a  morsel  of  about  twd 
flrachms  and  a  half,  and  consequently  in  the  two  crucibles 
only  five  drachms  of  pure  nickel.  I  reduced  to  powder, 
in  an  iron  mortar,  the  mass,  which  cannot  properly  be 
called  scoria,  and  separated  from  it,  by  the  sieve  and  th6 
inagpiet,  the  particles  of  nickel  which  it  might  still  con^ 
tain,  which  yielded  near  two  drachms  and  a  half  more  ; 
and,  that  nothing  might  be  lost,  I  treated  the  powder 
with  nitric  acid,  which  attacked  it  powerfully  at  first, 
and  gave  a  solution  of  nickel,  but  after  that  did  hot 
exert  the  least  action  upon  it,  so  that  the  powder  was 
but  very  little  diminished  in  weight :  when  this  inatter 
was  exposed  to  reduction,  pir  se,  it  produced  no  regulus, 
but  merely  became  agglutinated  in  its  parts.         ' 

3.  Having  again  pulveri:^ed  the  mass,  which  weighed 
nearly  four  ounces  and  a  half,  I  mixed  it  with  one  ounce 
of  powdered  charcoal,  and  exposed  it  to  the  fire  of  a 
porcellain  furnace  during  eighteen  hours,  iu  a  crucible 
closed  with  a  luted  cover,  in  a  part  of  the  ftimace  where 
the  heat  seemed  to  me  to  be  most  intense.  After  having 
broken  the  crucible,  which  was  in  very  good  condition, 
I  found  in  it,  under  a  scona  of  a  deep  blackish-browu 
colour,  a  well-fused  button  of  rhetal,  which  weighed 
two  ounces  and  three-quarters ;  it  was  not  perfectly 
smooth  at  the  part  adjoining  the  scoria,  and  it  had  at  its 
inferior  part  a  peculiar  shape  that  was  given  to  it  by  c6n* 
cavities  which  were^not  produced  by  tb«  crucible. 

\ou  VHI.~S£coND  Series.  ;P  !►  4.  This 
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4.  This  metal  had  the  grey  colour  of  steely  indiniag  t 
little  to  red ;  its  fracture  presented  a  grain  not  very  fine ; 
it  was  of  considerable  badness  ;  could  be  extended  a  lit« 
tie  under  the  hammer  in  a  cold  state ;  heated  to  redness 
it  bore  few  strokes  of  the  hammer ;  it  was  attracted  by 
the  magnet,  but  not  so  strongly  as  either  iron  or  nickel ; 
it  had  besides  several  properties  in  common  with  nickel, 
but  was  totally  different  from  it  in  others.  As  several 
of  these  |H'operties  were  such  that  those  who  are  not 
well  acquainted  with  nickel  in  its  perfedtly-pure  state, 
might  easily  take  it  for  that  metal,  I  have  called  it  nir« 
colanum. 

§.  The  niccolanum  was  free  from  all  the  metals  which 
are  found  in  the  cobalt  ores,  a  little  copper  excepted. 

6.  The  specific  gravity  of  cast  niccolanum,  which  fuses 
more  readily  than  nickel,  is  $^$ ;  and  that  ef  forged 
niccolanum  8,€0«  When  put  into  nitric  acid,  and  heated, 
it  is  attacked  much  more  quickly  dian  nickel.  I  remem* 
ber  having  observed  an  equally  violent  action  of  nitiic 
acid  on  nickel  reduced  by  charcoal,  which  I  considered 
9s  pure,  and  which  I  dissolved  in  order  to  precipitate 
from  it  by  potash  an  oxyd  which  I  migfat  reduce  per  9e* 

7.  The  solution  of  the  nicccdanum  went  on  very  wdU ; 
when  arrived  at  the  point  of  saturaticm,  it  bad  a  bladpi^ 
green  colour,  and  it  assumed  a  gelatinous  consistence. 

8.  I  employed  my  first  care  to  separate  from  it  a  por« 
tioQ  of  iron,  which  I  thought  it  contained,  and  I  let  some 
of  it  dry  a  little  over  a  spiriulamp  ^  the  mast  became 
continually  of  a  de^)er  green,  «nd  as  it  approached  to 
dryness  it  exhaled  much  red  vapour,  and  the  rendue 
became  of  a  blackish  grey  ;  I  added  distilled  jrater  to  it, 
which  dissolved  but  very  little  of  it,  and  that  which  wai 
dissolved  was  an  insignificant  quantity  of  nickeL 
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'  9.  I  poured  muriatic  acid  upon  the  black  powder  well 
washed:  a  jg[np!eii^utibn  was  produced,  disengaging  a 
strong  odour  of  oxygenated  muriatic  acid. 

lO*  The  muriatic  solution  was,  as  well  as  the  nitric 
iolntion,  of  a  deep  blackish  grass-green  colour*  Being 
craporated  to  dryness,  it  gave  a  reddish  mass,  which  be- 
came gpfeenish  in  a  moist  air,  and  which  communicated 
the  green  colour  to  water  in  which  it  was  dissolved* 

lU  This  black  oxyd  of  niccolanum  was  insoluble  in 
Mkric^Jcid  and  in  sulphuric  acid ;  but  if,  f<M:  example, 
augar  or  alcohol  was  added,  the  solution  took  place  with 
fiu:ility  at  the  boiling  point.  The  sulphate  of  mccoJa* 
mim,  when  combined  with  water,  is  also  of  a  blackish* 
green  ;  but  it  assumes  a  pale  red  colour  when  deprived 

*  of  the  water. 

12.  If  carbonate  of  potash  be  added  to  one  of  the  pre- 
ceding solutions  of  niccolanum,  it  produces  a  precipitate 

"of  carbonate  of  niccolanum  of  a  blue  colour,  inclining  a 

"* little  to  the  grey  ^^^  ^  green,  and  of  a  pale  tint :  this 

'  combination  is  very  light  and  soft;  it  dissolves  in  the 

acids  with  a  c^^^  effervescence.    I  remember  having 

bad,  some  years  ago,  this  precipitate  of  bad  colour,  and 

^  not  having  examined  it^   because  I  considered  it  as  a 

"'mixtwre  of  iron,  nickel,  and  arsenic,  (which  last  often 

rmouBced  itself  by  its  odour  of  garlic,}  but  in  the  sequel 
suspected  its  nature. 

1 3.  If  we  decompose  the  solution  of  niccolanum  by 
caustic  potash,  a  precipi^^^  ^  formed  which  resembles 
the  carbonate  of  chromium  in  colour ;  thsfi,  is  to  say,  it 
is  of  a  deep  greenish-blue,  whick  does  not  change  when 
it  is  washed ;  when  dried  with  a  gentle  heat  it  assumes  a 
|Mue  colour,  which  becomes  deeper  when  it  is  moistened 
fifth  water. 

Pp  2  14.  If 
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14.  If  any  of  the  above-mentioned  solutions  of  niccola^ 
num  is  mixed  with  ammoniac  in  excels,  the  liquor  as* 
8umes  a  pomegranate-red  colour,  and  remains  transpJEi^ 
rent.  This  proves  that  it  contains  no  iron»  because  the 
latter  is  not  soluble  in  ammoniac. 

By  caudie*light  it  is  difficult  to  distinguish  this  solii* 
tion  from  that  of  perfectly  pure  nickel ;  but  by  day^ 
light  the  latter  is  of  an  amethyst-red,  as  I  }iave  elsewhere 
vemarked. 

1 5«  I  shall  now  compare  the  properties  in  wbii^inev 
edlanum  resembles  nickel  or  cobalt  in  part  or  altogetberi 
and  those  in  which  it  differs  from  them. 
-  It  resembles  cobalt,  1,  by  its  property  of  surcharging 
Itself  as  it  were  with  oxygene  at  the  expense  of  th^  nitric 
acid,  and  thus  forming  a  body  which  resembles  the  black 
oxyd  of  manganese,  with  respect  to  its  solubility  in  the 
acids  ;  2,  by  its  property  of  not  being  reducible  without 
the  intervention  of  a  combustible  body* 

It  differs  from  cobalt,  |,  by  the  blackish-green  colour 
of  its  solutions,  even  when  they  are  perfectly  neutralized. 
It  is  known  that  the  neutral  solutions  of  coC^it  ^u  the  suU 
phuric,  nitric,  and  muriatic  acids,  are  of  a  crimson-red 
colour,  and  that  the  muriate  of  cobalt  only  becomes  of  a 
greenish-blue  on  being  deprived  of  water;  whence  it 
happens,  that  an  excess  of  ^cid  produces  this  colour,  be* 
cause  it  combines  with  jhe  water.  With  the  muriate  of 
niccolanum the  case  is  precisely  the  reverse:  combined 
with  water  it  is  green,  (though  of  a  less  beautiful  tinge 
than  the  cobalt  without  water,)  and  when  deprived  of 
watec  it  becomes  reddish.  2.  By  the  colour  of  its  car* 
benate :  that  of  cobalt  irtrf  a  beautiful  purple,  but  that 
of  niccolanum  is  of  a  blueish-green,  inchniixg  to  a  pale 
grey.  3.  By  the  colour  of  its  oxyd  precipitated  without 
carbonic  acid :  that  of  cobalt  is  of  a  deep  blue,  and 

changes 
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changes  even  during  washing  into  a  blackish-brown ;  but 
the  oxyd  of  niccolanum  is  of  a  blueish-green,  aiid  its 
colour  does  not  change. 

Niccolanum  resembles  nickel,  1,  by  its  strong  magw 
fietic  quality,  though  this  is  inferior  to  that  of  nickel ;  2p 
by  its  malleability;  though  that  of  nickel  is  greater;  3, 
by  the  deep  green  colour  of  Its  solutions,  though  this  is  , 
Dot  so  beautiful  as  that  of  the  solutions  of  nickel;  4>  by 
tbe  loss  of  this  deep  gireencdloui^  when  its  neutral  com-* 
binati^h^s  ar#  deprived  of  water  i  $,  hy  the  colour  of  its 
icid  solution  with  an  excess  of  ammoniac,  which  cannot 
be  well  distinguished  by  candle-light* 

But  niccolanum  differs  very  distinctly  fron)-  nickel,  1^ 
because  it** cannot  be  reduced  without  the  intervention  of 
a  Combustible  body  "y  ^,  becausiB  nitric  acid  attacks  and 
oa^yd^t^s  it  m6re  easily.  Nickel  is  not  near  so  easily  at« 
tacked  by  the  nitric  acid  if  it  is  not  mixed  with  niceola^ 
num,  which  has  almost  always  been  the  case  with  the 
magnetic  nickel  that  has*  been  considered  to  be  in  a  state 
of  purity,  and  which  has  not  been  reduced,  per  se,  before 
my  discovery;  3,  it  differs  from  nickel  by  the  property 
No.  I ,  of  thoflfe  in  which  it  resembles  cobalt ;  4^  by  the 
colour  of  its  combinations  with  the  acids,  when  deprived 
c^  water:  this  colour  in  nickel  is  almost  a  chamois,  and 
in  niccolanum  reddish,  except  in  the  nitrate  of  niccola* 
num,  which  cannot  be  deprived  of  water  without  de« 
composing  it;  5,  by  the  colour  of  the  precipitately  de« 
scribed  under  Nos.  2  and  3  of  the  properties  fn  which  the 
niccolanum  differs  ftom  cobalt,  which  in  those  of  the 
niekel  is  a  green  entirely  different  from  that  of  the  preci- 
pitates of  niccolanum,  which  latter,  especially  the  car*- 
bonate,  are  of  a  much  more  agreeable  green. 
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stract  of  a  Memoir  on  Urcmium.    By  Mm  Bucholz. 
From  Gehlen^s  Chemical  Jouhnal. 

dlNCE  the  di:icorery  of  uraniutn,  in  Pecbblende,  by 
M.  Klaprotb,  few  cbeoiisU  have  made  it  their  study  to 
furnish  us  with  accurate  information  respecting  this  metal. 
The  author  procured  uranium  of  the  greatest  possible 
purity,  -^by  treatingfa  black  fossile  which  contained  ura- 
Hium  with  nitric  acid ;  after  washing,  there  cemaiiied  aft 
insoluble  mass,  eontaining  red  oxyd  of  iron,  silex,  and 
sulphur.    The  liquor  containing  the  nitrates  was  evapo- 
rated during  continual  stirring.  The  residuum  was  heated 
to  redness,  in  order  to  decompose  the  nitrate  of  iron  con- 
tained in  it ;  there  remained  upon  .the  filtre  ^tiU  sodae 
oxyd  of  iron,  uid  the  liquor  was  then  of  a  grtfenish-yel- 
low  colour,  which  gave  reason  to  suspect  also  the  pre- 
sence of  copper.  >  The  whole  was  precipitated  by  a  gireat 
excess  of  ammoniac,  and  the  mixture  put  to  digest  for 
twenty*four  hours.    The  supernatant  liquor  assumed  a 
beautiful  blue  colour :  this  was  decanted.     The  residue 
was  washed ;  it  had  a  fine  yellow  colour,  but  it  still  re- 
tained some  ammoniac,  the  smell  of  which  manifested  it-' 
self  on  triturating  it  with  potash.    This  ammoniac  was 
expelled  by  calcination,  and  the  oxyd  of  uranium  was 
obtained  of  a  fine  greenish-yellow  colour.    This  oxyd 
might  still  have  contained  alumine,  if  that  earth  formed 
a  part  of  the  fossile  employed  :  it  was  separated  from  it 
by  potash.     But  what  was  singular,  the  oxyd  of  i^ra^ 
nium,  contained  ^iv  of  lime,  though  ammoniac  does  not 
precipitate  this  earth  from  its  solution  in  nitric  acid ;  it 
vfras  carried  off  by  the  oxyd  of  uranium. 

As  the  separation  of  the  lime  by  an  alkaline  oxalate  is 
attended  with  some  difficulties,  since  the  oxalate  of  ura- 
nium 
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i^ium  itself  Is  a  salt  of  little  solability,  the  author  sepa« 
rated  the  nitrate  of  lime  from  the  nitrate  of  uranium  by 
repeated  crystallizations,  the  first  remaining  in  the  mo« 
ther- water*  This  nitrate  of  uranium,  decomposed  by 
potash,  gave  the  oxyd  of  uranium  which  he  employed 

for  the  reduction. 

'» 

Oxyd  of  Uranium  reduced. 

Messrs.  Klaproth  and  Richter  have  reduced  uranium^ 
with  more  or  less  labour,  to  its  metallic  state.  The  for^ 
mer  obtained,  with  great  difficulty,  at  170  degrees  of 
Wedg^rood's  thermometer,  a  button  of  8,100  specific 
weight.  (See  Klaproth's  work  on  the  Chemical  Know, 
ledge  of  Minerals,  vol.  !I.)  M.  Richter,  on  the  other 
hand,  obtained  a  better*fused  button,  by  calcining  tho 
oxyd  of  uranium  with  dried  buUock's  blood :  its  specifie 
weight  was  6,000,  which  has  led  the  author  to  suspect 
that  some  phosphuret  of  uranium  was  formed. 

M.  Bucholz,  who  repeated  these  processes,  made  se« 
ireral  fruitless  experiments^  in  order  to  effect  the  reduc- 
tion. He  applied  the  most  intense  beat  to  a  globuls^ 
formed  of  oxyd  of  uranium  and  white  wax  t^  of  fluatis 
of  lime,  carbonate  of  lime,  and  charcoal  in  powder ;  but 
the  results  were  not  satisfactory. 

At  last»  the  author  exposed  a  mixture  of  100  grains  of 
oxyd  of  uranium  and  5  grains  of  charcoal  to  a  white 
forging  heat,  for  the  space  of  three  hours.  After  cooling 
he  obtained  a  solid  agglutinated  mass,  which  had  lost  two* 
thirds  of  its  volume,  and  of  ah  iron-grey  colour.  By  the 
aid  of  a  lens,  fine  needlfs  of  a  f;^int  metallic  lustre  were 
fb^rved  in  it.  This  matter,  which  was  very  porous^ 
had  absorbed  a  great  quantity  of  water ;  its  weight  was 
^,000,  which  undoubtedly  would  be  increased  if  the  but« 
ton  were  more  compact  aqd  well  fused.    This  metal  dii# 

solrei 
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solves  in  nitric  acid  with  a  disengageroeut  of  nitrous  gaft 
The  author  concludes  from  these  experiments,  that  tbe 
oxyd  of  uranium  can  be  reduced,  but  he  docs  not  prove 
its  fusibility. 

A  hundred  grains  of  metallic  uranium  were  heated  tM 
redness  in  a  crucible  :  the  uranium  became  incandescent 
like  charcoal ;  it  had  augmented  by  -^  grains  in  the  form 
of  a  blackish-grey  powder. 

Metallic  uranium  is  not  attacked  by  dilute  sulphuric 
acid,  but  boiling  concentrated  sulphuric  acid  acts  slight])^ 
upon  it  with  a  disengagement  of  sulphurous  acid*  Tba 
Biuriatic  acid  has  also  no  great  action  upon  metallic  unu 
nium  ;  but  it  dissolves  enough  of  it  for  oxygenated  jom** 
riatic  acid  to  be  disengaged  when  the  muriate  is  evapo- 
rated  and  heated  to  redness ;  and  there  remains  a  greyidi- 
black  oxyd,  containing'5  or  6 percent,  of  oxygene,  whid 
may  be  considered  as  oxyd  at  the  minimum^  and  which  as* 
sumes  a  yellow  colour  in  the  air :  in  short,  these  two  acids 
act  so  weakly  upon  tbe  metallic  uranium,  that  it  ia  impos^ 
sible  to  obtain  salts  with  them.  The  oxyd  of-uraniuni  at 
the  7naximum  is  prepared  by  decomposing  the  nitrate  of 
uranium  by  potash  :  it  is  of  a  lemon*yellow  colour,  and 
contains  from  20  to  24  per  cent,  of  oxygene  ;  this  oxjd 
cannot  be  brought  to  the  state  of  acid  by  treating  it  ffcs- 
peatedly  with  nitric  acid. 

Potash,  and  carbonate  of  potash,  do  not  dissolve  tbe 
oxyd  of  uranium  dried;  but  when  these  substances  pre* 
cipitate  a  salt  of  uranium,  an  excess  of  them  re-dissolves 
it  in  part.  This  properly  belongs  more  particnlariy  ta 
the  alkaline  carbonate.  Tbe  same  happens  with  ammo- 
niac ;  but  it  appears  that  this  alkali  acts  as  a.<UsoxygEe* 
iiator,  for  the  yellow  oxyd  becomes  mdre  brown^  and 
seems  to  pass  into  the  oxyd  at  the  minimum. 

Olivf 
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Olive  oil  disoxydates  the  yellow  oxyd  of  uranium  ;  it 
passes  into  a  brown^  and  the  oil  becomes  somewhat 
thickened. 

Sulphate  of  Uranium. 

The  oxyde  of  uranium,  obtained  by  the  calcination 
of  the  nitrate  heated  to  redness,  boiled  afterwards  with 
dilute  sulphuric  acid,  evaporated  and  dissolved  afresh^ 
presents  a  solution  of  a  greenish-yellow  colour,  which 
crystaHizes  by  spontaneous  evaporation.  A  salt  is  ob- 
tained, of  a  lemon-yellow*  colour,  the  crystals  of  which 
seem  to  have  the  form  of  triangular  pyrjvmids,  but  when 
examined  with  a  lens,  they  are  found  to  affect  the  rare 
and  singular  form  of  pyramids  with  five  angles* 

The  sulphate  of  uranium,  heated  to  whiteness,  is  not 
fused,  but  entirely  decomposed,  and  loses  36  per  cenL 
There  remains  a  black  oxyd,  which,  dissolved  in  nitric 
acid,  retains  no  sulphuric  acid. 

When  exposed  to  the  stlir  and  the  rays  of  the  sun,  the 
crystals  lose  their  transpai^ncy,  without  however  efflo- 
rescing. It  dissolves  in  five-eighths  6f  its  weight  of  water 
at  15®,  whence  results  a  liquid  of  a  thick  consistence, 
lite  syrup.  It  dissolves  in  twenty -five  parts  of  alcohol ; 
the  solution  undergoes  some  remarkable  changes  in  the 
sun.  The  yellow  liquor  becomes  torbid,  and  deposits  a 
greenish-g<ey  precipitate.  After  some  days  it  acquires  a 
strong  smell  of  ether,  much  more  resembling  that  of  ni- 
tric than  that  of  sulphuric  ether.  After  having  been  fil- 
trated the  liquor  is  as  limpid  ai  water,  and  holds  no  more 
Dfietal  in  solution.  The  precipitate  is  of  a  green  colour, 
and  retains  some  sulphuric  ^cid. 

In  order  to  determine  the  relative  proportions  of  the 
sulphate  of  uranium,  the  author  dissolved  100  grains'  in 
water  ;  after  having  accurately  precipitated  with  muriate 

Vol.  VIIL — Second  Series.  Qq  of 


29S  On  Uranium. 

of  barytes,  the  sulphate  obtained  weighed  when  dried 
fifty-six  grains,  which  correspond  to  eighteen  grains  of 
sulphuric  acid.  In  order  to  determine  the  uranium,  100 
grains  of  the  sulphate  of  this  metal  dissolved  in  water 
were  precipitated  by  potash  ;  the  precipitate,  Avell 
washed  and  dried,  weighed  seventy  grains. 

A  slight  calcination,  without  decomposition  of  the  sak, 
caused  it  to  lose  12  per  cent,  of  its  weight,  whence  the 
author  concluded  that  the  sulphate  of  uranium  was  com* 
posed  of  sulphuric  acid  18,  oxyd  of  uranium  70,  and 
water  12. 

Kitrale  of  Uranium. 

The  solution  of  oxyd  of  uranium  in  nitric  acid,  eva- 
porated spontaneously  in  a  stove,  gave  quadrangular  rec- 
tangular pyramids,  an  inch  and  a  half  in  length. 

Its  colour  is  variable ;  it  is  a  brownish  lemon  yellow, 
and  the  margins  are  greenish,  sometimes  the  colour  is 
deeper.  When  exposed  for  three  days  to  the  ordinary 
heat  of  the  stove,  and  even  by  slightly  calcining  the  crys- 
tals,, it  is  converted  into  a  yellow  powder.  100  grains 
lost  14  of  their  weight ;  100  grains  of  this  nitrate  being 
dried,  dissolved  in  water,  and  treated  by  potash,  the  pre- 
cipitate Avashed  and  calcined  weighed  61  grains,  whence 
it  may  be  concluded  that  100  grains  of  nitrate  contains 
oxyd  of  uranium  61,  nitrip  acid  25,  water  14. 

When  the  nitrate  of  m*anium  is  heated,  it  first  melts 
in  its  Avater  of  crystallization,  then  it  becomes  fixed,  red, 
evolves  oxygene  gas  and  nitrous  gas.  There  is  left  a 
yellowish-brown  matter,  disoxydated  to  that  degree  that 
it  dissolves  in  nitric  acid,  with  a  disengagement  of  ni- 
trous gas. 

The  nitrate  of  uranium,  exposed  to  a  dry  air,  at  the 
temperature  of  20**,  becomes  efflorescent ;  in  a  damp  cel- 
lar 
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lar  it  deliquesces.  It  dissolves  in  half  its  weight  of  water. 
One  part  of  alcohol  can  dissolve  three  parts  and  one- 
third  of  it ;  by  a  slight  elevation  of  the  temperature  a 
part  of  the  nitrate  is  decomposed  in  this  alcoholic  solu- 
tion, some  oxyd  is  precipitated,  and  ether  is  formed. 
The  yellow  solution,  exposed  to  the  solar  rays,  becomes 
green  ;  a  smell  of  nitric  ether  is  jexhaled,  and  a  black 
matter  precipitated. 

Herewith  the  author  concludes  this  memoir,  of  whiclj 
he  intends  to  publish  the  sequel  hereafter. 


Extract  of  a  Memoir  hy  M,  Einhof  on  Vegetation^  printed 
in  the  "  Neues  Journal  dez  Chimie^''  and  translated  by 
M.  VoGEL,  in  the  **  Jnnales  de  Chimie^ 

X  HE  autlu)r  has  examined  the  action  of  several  acids 
vpoh  the  vegetable,  and  has  more  particularly  attended 
to  that  of  the  oxygenated  muriatic  acid  and  some  others. 
He  first  observes,  as  a  result  of  his  experiments,  that  the 
oxygenated  muriatic  acid  is  very  capable  of  making  seeds 
germinate  ;  but  that  it  has  uo  influence  upon  the  young 
plants  out  of  the  earth. 

He  sowed  cress-seed  flepidiiim  sativum)  in  turf  and 
sand,  moistened  with  oxygenated  muriatic  acid  concen- 
trated to  the  maximum,  and  in  other  circumstances  di- 
Igted  with  two  parts  of  water.  He  likewise  sowed  the 
same  kind  of  seed  in  sand  moistened  with  water.  Both 
w,erje  sprinkled  every  day  with  water  and  with  concen- 
trated oxymuriatic  acid. 

The  seed  moistened  with  thp  acid  germinated  eight, 
ififteen,  and  even  twenty-four  hours  sooner  than  that 
which  was  moistened  with  water ;  the  germs  shot  out 
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with  uncommon  rapidity,  and  in  the  space  of  twelve 
hours  they  attained  to  a  length  of  six  lines  ;  but  at  this 
period  their  growth  terminated. 

The  seed  moistened  with  water  attained  scarcely  to  the 
length  of  half  a  line. 

He  poured  upon  cress^seed  four  parts  of  concentrated 
oxy-muriatic  acid  ;  at  the  end  of  six  hours  the  germs  ap. 
peared,  and  a  disengagement  of  carbonic  acid  gas  took 
place.  The  seed  kept  in  water,  on  the  contrary,  did  not 
germinate  till  at  the  end  of  thirty  hours. 

The  metallic  oxyds,  especially  the  red  oxyd  of  lead 
and  the  black  oxyd  of  manganese,  had  been  pointed  out 
by  M.  Humboldt,  as  producing  a  powerful  effect  upon 
vegetation.  The  sulphuric  acid  had  likewise  been  pro. 
posed  by  M.  Blumenbach,  as  yielding  its  oxygene  to  the 
young  plants.  The  author  had  no  success  with  these 
substances,  and  his  observes,  *  that  if  any  advantageous 
results  are  obtained  with  the  acid,  it  is  only  because  it 
combines  with  the  calcareous  carbonate  of  the  soil, 
and  forms  a  sulphate  of  lime,  which  is  known  to  be.  a 
manure. 

More  might  have  been  expected  from  the  nitric  acid, 
which  gives  up  oxygene  more  readily.  With  this  view 
the  author  sprinkled  about  two-thirds  of  a  iicld  sowed 
with  lucerne  (yutdicagosativa)  with  nitric  acid  diluted  with 
eight  piirts  of  water.  No  sensible  difference  was  observed 
during  the  first  year ;  but  in  the  second,  the  two-thirds' 
of  the  field  sprinkled  with  the  acid  distinguished  them" 
selves  in  a  very  striking  manner;  the  height  of  the'lucerne 
was  much  more  considerable,  it  was  greener  and  the 
stalks  stronger. 

The  salts,  though  often  recommended  for  promoting 
vegetation,  do  not  present  all  the  same  advantages. 
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The  sulphate  of  iron  is  hurtful  *.  This  assertion  the 
author  supports  by  several  examples.  He  mentions, 
among  others,  that  the  employment  of  a  certain  kind  of 
mud  as  manure,  has  always  been  found  detrimental  to 
vegetation.  This  substance  yielded  in  analysis  two  per 
cent,  of  sulphate  of  iron. 

A  river  which  taking  its  source  in  the  Hartz  mountains, 
flometimes  overflows  its  banks,  carries  with  it,  besides 
sjind,  martial  pyrites,  which  it  leaves  upon  the  meadows 
ivhich  it  inundates.  The  pyrites  is  converted  into  sul- 
phate of  iron,  and  after  the  floods,  the  soil  becomes  ste- 
rile, and  yields  afterwards  hay  of  very  inferior  quality. 

Gypsum,  or  sulphate  of  lime,  which  has  long  been  . 
considered  as  a  manure,  and  employed  chiefly  for  plants 
of  the  Diadelphia  class,  acts,  according  to  the  author, 
as  a  stimulus  which  promotes  the  respiration  and  exhala- 
tion of  the  plants  f-  The  calcination  of  the  sulphate  of 
lime  has  no  other  purpose  than  that  of  favouring  its  pul- 
verization. It  is  however  adviseable  to  let  it  recover 
moisture  previous  to  using  it,  for  when  placed  in  contact 
with  wet  plants,  it  forms  a  mortar  which  necessarily  must 
stop  up  their  pores. 

The  nitrate  of  potash  is  generally  admitted  to  favour 
vegetation.     Earth    containing    cress-seed    was    covered 

*  For  an.aipple  investigation  of  the  eifects  of  sulphate  of  iron  upon 
vegetation,  we  refer  our  readers  to  Dr.  Pearson's  paper  on  this  subject, 
inserted  in  our  preceding  volume,  page  331. 

f  At  the  time  when  the  author  was  engaged  in  this  inquiry,  he 
was  no  doubt  unacquainted  with  the  ingenious  explanation  which 
M.  Parmeniier  has  given  of  the  effects  of  plaister  of  Paris  as  a  manure. 
See  Nouveau  DieLiomiaire  d'Uis'ioire  Naturelle,  articles  Cendre  and 
engrais,  (Note  of  the  French  translator*)  A  paper  containing  M.  Par* 
jneutier's  observations  and  opinions  on  this  subject  is  inserted  in  our 
jprcceding  volume,  page  6o. 
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vritb  a  layer  of  salt-petre  ;  there  soon  took  place  a  more 
rapid  gro^rth  tlian  in  another  quantity  of  earth  to  which 
this  substance  liad  not  been  applied. 

This  experiment,  as  well  as  the  analysis  made  by  the 
author  of  a  very  fertile  earth,  in  which  he  found,  besides 
argill  and  lime,  nitrate  of  lime,  proves  that  the  nitrates 
in  jjeneral  are  o^ood  manures. 

Respecting  the  utility  of  the  muriate  of  soda  opinions 
are  much  divided.  It  is  known  that  the  Romans  sprinkled 
sea-salt  upon  places  where  any  great  crime  had*  been 
committed,  with  a  view  to  render  the  ground  sterile.  In 
Egypt  where  the  lands  arc  covered  with  this  salt,  no  ve- 
getation takes  place.  The  author  put  a  very  thin  stratum 
of  sea-salt  upon  a  piece  of  ground  ;  and  be  found  that  in 
small  quantities  it  might  be  useful  to  vegetation. 

Sulphate  of  soda,  arsenic  and  the  electricity  of  Volta's 
pile  produced  no  satisfactory  result;  .upon  veg-etation, 
though  it  is  probable  that  the  electric  fluid  of  the  atmos- 
phere has  some  influence  upon  vegetables. 

The  elastic  fluids  exhibited  phenomenas  so  diflTerent 
from  each  other,  tliat  it  was  impossible  for  him  to  deduce 
certain  inferences  from  them.  The  germination  of  cress^ 
seed  took  place  at  once  in  oxygene  gas  and  in  azote,  but 
in  the  latter  the  root-fibre  did  not  exist  in  it. 

The  fibre  of  the  root  and  the  germ,  after  having  burst 
the  outer  skin  of  the  seed,  shot  out  rapidly  and  vigor- 
ously in  oxygene  gas.  Every  two  days  the  gas  was  con- 
verted into  carbonic  acid  gas,  and  it  became  necessary 
to  renew  it  often.  The  etiolation  of  the  young  plants 
under  the  bell-glass  filled  with  oxygene  gas,  was  of  no 
long  duration.  The  two  first  leaves,  after  having  been 
well  developed  and  green,  began  to  languish,  and  died 
at  the  end  of  ten  or  twelve  days.  Azotic  gas  caused  tha 
seed  to  germinate,  but  there  the  growth  ce^ed, 
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''  In  carbonic  acid  gas,  some  seeds  began  to  germinate, 
but  the  vegetation  stopped. 

Hydrogene  gas  exhibits  a  peculiar  phenomenon  upon 
cress-seeds ;  they  become  pale  and  covered  with  a  tena- 
cious mucilage  of  a  fetid  odour.  None  of  the  seeds  ger- 
minated ;  they  had  entirely  lost  this  faculty. 

All  these  experiments  were  made  both  in  contact  with 
tli€  light  and  in  the  dark  ;  though  the  latter  state  is  best 
adapted  for  germination,  the  young  plants  were  pale  and 
without  vigour,  whereas  those  which  had  received  the 
influence  of  the  light  were  very  green. 

The  author  is  pursuing  his  researches  with  zeal,  and 
promises  to  publish  such  of  their  more  or  less  satisfactory 
results,  as  may  prove  interesting  to  the  agriculturist  and 
chemist. 


Experiments  on  the  EiuUometrical  Means^  and  on  the  Pro- 
portion of  tht  Constituent  Principles  of  the  /Itmosphere. 

By  Messrs.  IIumboldx  and  Gay-I.ussac^ 

(Continued  from' Page  23P-) 

X  HE  oxygene  gas  we  obtained  from  the  super-oxy- 
genated muriate  of  mercurJ^  To  obtain  it  we  employed 
a  glass  retort,  to  w])ich  had  been  soldered,  by  the  flame 
of  a  lamp,  the  curved  tube  through  whicli  the  gas  was  to 
pass  ;  and,  in  order  that  we  might  have  it  as  exempt  from 
azote  as  possible,  we  filled  the  retort  about  one-fourth 
with  water.  This  water  being  entirely  reduced  to  va- 
pour before  the  decompositioh  of  the  salt,  soon  expelled 
all  the  air  out  of  the  retort ;  but,  in  order  to  prevent  the 
absorption  which  would  have  .taken  place  before  the  dis- 
engagement of  the  oxygene  gas,  we  plunged  the  ex- 
tremity 
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tremity  of  thie  tube  in  a  saucer  filled  with  mercury,  whick 
we  removed  as  soon  as  the  gas  began  to  be  disengaged^ 
In  order  that  the  oxygene  may  not,  passing  through  the 
water,  expel  azote  from  it,  we  convey  it  directly  into 
the  upper  part  of  the  recipient  which  is  to  receive  it,  bj 
means  of  a  tube  bent  at  a  right  angle,  which  at  the  one 
end  ascends  to  the  upper  part  of  the  recipient,  and  at  the 
other  is  adapted  to  the  first  tube  by  means  of  a  cork 
stopper,  common  to  both.  This  procesife,  which  is  very 
simple  in  its  application,  is  particularly  advantageous  for 
the  gases  which  are  soluble  in  water,  such  as  the  carbonic 
acid  gas,  the  azote  oxyd  gas,  &c.  We  obtained  our  hy- 
drogene  gas  by  decomposing  water  by  means  of  zinc  and 
muriatic  or  sulphuric  acid  diluted  with  about  six  parts  (^ 
water  :-^ve  took  care  to  fill  exactly  with  acid  the  vessel 
from  which  the  gas  was  to  be  disengaged,  and  not  to 
make  it  pass  through  the  water ;  but  notwithstanding  all 
these  precautions,  our  o^^jgene  left  with  the  sulphuret 
four  thousandth  parts  of  azote,  and  the  hydrogene,  anar 
lysed  by  other  means,  shewed  six  thousandths.  After 
the:-  I  elucidations  let  us  proceed  to  the  questions  which 
we  have  proposed  to  ourselves  to  resolve,  beginning  with 
this : 

When  wc  inflame  a  mixture  of  oxygene  and  bydrogepe 
gas  iti  the  eudiometer  of  Volta,  can  the  absorption  of  one 
of  the  gases  be  complete  ? 

In  order  to  ascertain  whether  all  the  oxygene  or  all  the 
hydrogene  coul4  be  entirely  destroyed,  we  thought  that 
if  two  gases  were  perfectly  pure,  or  if  we  knew  their  de- 
gree of  purity,  and  that  their  absorption  must  be  com- 
plete, we  should  be  able  to  find  tiie  same  proportion  for 
the  principles  of  Avater,  whether  the  hydrogene  or  the 
oxygene  were  predominant.  In  fact,  by  detonating 
mixtures  of  Z06  parts  hydrogene  and  100  oxygene,  and 
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«f  200  of  the  first  and  200  of  |,hc  second,  in  which  the 
'  liydrogcnc   and   oxygenc   alternately    predominate,  and 
making  the  corrections  due  tathc  impurity  of  the  gases, 
we  obtained  I'ery  ne?irly  the  same  proportion.     Although 
the  absorption  of  the  two  gases,  might  be  complete,  it 
W43re  however  possible -that  the  proportions  obtained,  in 
making  tllem  alternately  predominate,  might  not  be  iden- 
tical, and  this  would  be  the  case  if,  according  to  tlie  pre- 
dominance of  eitlier  of  the  ga^es,  there  wqre  formed   an 
oxygenated  or  hydrogenated  water ;  but  since  the  propor- 
tions have  become  identical,  it  must  necessarily  be  con- 
cluded, that  the  hydrogene  and  the  oxygene  were  entirely 
absorbed.     But  though  the  absorption  of  the  two  gases 
may  be  complete  uuder  certain  circumstances,  it  must 
not  be  supposed  that  it  is  so  with  any  quantities ;  there  are 
not  oyAy  such  proportions  of  hydrogene  and  oxygene,  or 
'  of  their  mixture  with  azote,  or  even  with  any  other  gas, 
that  it  is  impossible  to  inflame  them  by  means  of  the 
electric  spark  f  but  there  are  also  others  with  which  the 
'  inflammation  having  been  commenced,  stops  before  the 
combustion  is  completed.     We    proceed    to    cite    ex- 
periments to  this  efi^cct,  which  appear  to  us  to  be  con- 
clusive. 

We  mixed  iOO  parts  of  hydrogene  with  200,  300 — 900 
of  oxygene^  and  inflamed  them  by  the  electric  spark  : 
with  these  different  proportions  the  absorption  constantly 
'  amounted  to  146  parts  ;«but  with  1000  of  oxygene  it  was 
at  once  reduced  to  55  ;  with  1,200  and  1,400  it  was  re- 
duced to  24  and  14,  and  with  1,600  it  was  reduced  to  0  ; 
that  is  to,  say,  no  inflammation  took  place.  These  dif- 
:   fereut  results  are  es^Lbibited  in  the  following  tabic. 
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What  is  striking  in  these  different  experiments  is  to  se^y 
1,  a  constant  absorption,  with  very  different  proportions} 
change  suddenly  into  a  decreasing  absorption ;  2,  die 
combustion  of  hydrogeue  gas  which  had  commeticed} 
stop  before  it  was  completed  ;  3,  that  th^re  are  such  pro- 
]>ortions  of  hydrogene  and  oxygene  as  cannot.be  in- 
flamed. These  different  phenomena  will  be  in  sonje 
measure  explained  in  the  sequel ;  but  in  the  mean  time 
we  shall  remark,  that  there  are  even  very  extended  pro- 
portions  with  which  the  combustion  of  the  hydrogene  gas 
may  be  complete. 

The  above-mentioned  phenomena  are  not  peculiar  to 
the  hydrogene  and  oxygene  gases  mixed  together^  under 
the  circumstauce3  of  which  we  have  been  speaking  :  tb^y 
also  take  place  when  Ave  inflame  100  parts  of  oxygene 
with  200,  300 — 1000,  &c.  of  hydrogene ;  only  it  then 
happens,  that  the  term  when  the  absorption  ceases  to  be 
constant  is  more  remote;  and  to  comprehend  the  reason 

*  The  absorptions  68,  55,  24,  and  14,  are  possibly  not  exact  within 
two  or  ),hree  hundredths,  for  our  in^Voments  being  too  small  for  the 
corresponding  proportions,  we  were  obliged  to  measure  them  sere- 
pi  limes ;  but  this  is  of  no  moment  with  res^iect  to  the  pbenonieaon 
\n  general. 
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of  this  it  is  sufficient  to  observe^  that  in  this  case  there 
disappear  about  300  parts  by  the  inflammation,  whereas 
there  disappeared  only  half  the  quantity  in  the  preceding 
experiments^ 

Azote  gas  and  carbonic  acid  gas  present  also  ana- 
logous results.  If|  for  example,  we  inflame  a  mixture  of 
900  parts  of  azote^  100  of  hydrogene,  and  100  of  ox* 
ygene,  the  absorption,  which  ought  to  be  146  parts,  if 
Uie  combustion  were  complete,  was  in  one  experiment^ 
which  is  that  which  we  take  as  example,  only  50  parts^ 
though  in  others  we  have  seen  it  a  little  above  or  below 
this  quantity.  With  inferior  proportions  of  azote,  we 
have  constantly  had  the  same  absorption  of  146.  Al- 
though the  azote  appears  here  to  comport  itself  like  the 
oxygene,  since  with  100  of  hydrogene  and  1000  of  ox- 
ygene,  we  had  nearly  the  same  result  as  with  100  of  hy- 
drogencj  100  of  oxygene,  and  900  of  azote,  we  shall  not 
•draw  from  hence  any  inference,  because  we  have  not  suffi-* 
ciently  multiplied  and  varied  our  experiments.  Neverthe- 
less,  those  which  we  have  made  tend  to  prove,  that  when 
.determinate  proportions  of  oxygene  gas  and  hydrogene 
gas  are  mixed  with  different  gases,  the  absorption  may 
be  constant  as  far  as  to  a  certaia  pointy  beyond  which  it 
diminishes  very  rapidly. 

The  absorption  of  the  oxygene  and  of  the  hydrogene 
being  complete  in  determinate  proportions,  and  not  so 
.  in  others,  it  will  always  be  possible,  when  a  gaseous  mix- 
ture is  given,  which  alone  would  not  be  able  to  inflame, 
to  reduce  it  to  another  with  which  the  absorption  of  one 
of  the  gases  would  be  complete,  by  adding  to  it  oxygene 
or  hydrogene,  or  even  both  toj^tber. 

The  combustion  of  the  100  parts  of  hydrogene  in  the 
preceding  experiment  not  having  been  complete,  we 
analyzed  the  residue,     100  parts,  placed  in  contact  witU 
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phospliorns,  diminished  by  7  in  the  space  of  four  bows^ 
ati  evident  proof  that  the  residue  contained  oxygene.  In 
order  to  ascertain  wljether  it  had  retained  hydrogene,  we 
inflamed,  in  Volta's  eudiometer,  a  mixture  of  200  parts 
of  thfe  preceding  residue,  200  of  oxygene  gas,  and  200  of 
hydrogenc  gas  ;  in  all  600  parts.  After  the  inflammatioi 
1 1 2  parts  had  disappeared  ;  and  as,  according  to  experi* 
ments  of  xvliich  we  shall  give,  an  account  hereafter,  lOO 
of  pure  oxygene  require  for  their  saturation  200  of  by- 
drogene  gas,  the  absorption  which,  with  the  hydrogene 
gas  which  we  have  employed,  ought  only  to  have  bdeo 
292  parts,  amounted  to  312,  the  residuum  must  necensa^ 
rily  havd  furnished  a  sufficient  quantity  of  it  to  carry  the 
absorption  from  292  to  3il2  ;  that  is  to  say,  it  must  have 
contained  13,3  parts.  Novi^  calculation  shews  that  it 
ought  to  have  contained  12  ;  it  is  therefore  clearly 
proved,  that  though  inflammatioa  took  place,  the  com- 
bustion was  not  complete ;  and  that  all  the  hydrogene 
did  not  enter  into  combination,  since  we  have  found  that 
which  had  not  been  absorbed  in  the  residuum.  We  must 
observe,  that  in  all  cases  in  which  the  absorption  was  net 
complete  the  inflammation  was  languid. 

From  comparing,  in  the  inflammation  of  hydrogene 
and  oxygene  gas,  the  eflFects  of  electricity  with  those  of 
a  high  temperature,  we  have  been  led  to  believe  that  the 
inflammation  produced  by  the  electric  shock  might  very 
■  likely  be  owing  to  the  heat  produced  by  the  instantane* 
ous  compression  which  the  electric  spark' occasions  in  its 
passage.  In  firct  we  know,  from  our  o^vn  experience, 
that  the  hiflammation  of  a  mixture  of  hydrogene  and  ox- 
ygene gas  depends  solely  upon  the  temperature  when  this 
inflammation  is  produced  by  heat.  For  if  we  cause  this 
mixture  to  pass  very  slowly  through  a  tube  heated  very 
gradually,  from  lis  extremity  to  its  central  part,  without 

opposing 
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• 

opposing  the  free  dilation  of  the  gases^  the  inflammation 
-will  take  place  as  soon  as  the  temperature  shall  be  raised 
to  a  sufficient  degree.  This  being  admitted  as  fact^  that 
the  inflammation  of  the  oxjgene  and  the  hydrogene  gas 
takes  place  only  at  a  certain  temperature,  let  us  see  what 
passes  in  their  inflammation  by  the. electric  spark.  When 
this  passes  through  a  mixture  of  oxygene  and  hydrogene, 
it  displaces  it  by  its  rapid  passage,  which  does  not  per- 
mit the  gaseous  particles  to  communicate  to  each  other 
the  motion  as  quickly  as  they  have  received  it ;  hence 
results  a  very  strong  instantaneous  compression,  which 
produces  an  elevation  of  temperature  superior  to  that 
which  is  requisite  for  the  combination  of  the  gases,  and 
the  inflammation  being  thus  commenced,  must  be  propa- 
gated very  rapidly. 

According  to  this  mode  of  accounting  for  the  effects  of 

electricity,  we  thought  that  when  a  weak  spark  produces 

only  an  imperfect  combustion  in  a  mixture  of  hydrogene 

.  and  oxygene  gas,  a  stronger  one  would  produce  a  more 

complete  combustion ;  but  whether  it  was  that  .we  did 

not  employ  a  sufficient  brisk  electricity,  or  that  we  did 

not  multiply  our  experiments  sufficiently,  we  obtained  no 

•  sensible  differences  in  employing  the  spark  of  an  elec- 

trophorus,  tln-ee  decimeters  in  diameter,  or  the  sliock  of 

a  highly -charged  Leyden  flask  ;  but  the  construction  of 

our  eudiometer  did  not  permit  us  to   draw  very  brisk 

'sparks,  on  which  account  we  shall  reserve  our  opinion 

-respecting  the  influence  of  the  force  of  the  electricity  in 

-the  inflammation  of  the  hydrogene  and  oxygene,  tiil  we 

shall  have  made  fartli^r  researches  upon  the  subject. 

In  the  above-described  exj^eriment  on  the  inflamma- 
tion of  a  mixture  of  900  parts  of  azote, 'i?.00  of  oxygene, 
•  and  100  of  hydrogene,  the  absorption   was  not  so  con- 
siderable as  it  ouglit  to  have  beenj  and  w*c  have  pyov^J 

that 
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that  the  residuum  ought  to  contain  what  had  escaped 

coinbustion  ;  that  is  to  say,  it  ought  to  be  composed  of 

SIX  parts  of  hydrogene,  eight  of  oxygene^  and  eighty-six 

of  azote  in  the  hundred.     Therefore,  since  the  combuS'* 

tion  was  interrupted  when  these  proportions  took  place, 

it  may  be  concluded  that  another  electric  spark,  would 

no  more  be  able  to  inflame  this  mixture.     Consequently^ 

in  the  atmosphere,  which  contains  much  less  than  six 

hundredths  of  hydrogcne,  the  electric  spark  will  not  be 

able  to  inflame  it,  or  if  it  does  it  at  the  place  of  its  pas^ 

sage,  by  reason  of  its  great  force,  the  inflammation  will 

not  be  able  to  propagate  itself,  but  will  be  in  a  manner 

confined  to  the  places  which  it  traverses.    Henccy  finally, 

the  inflammation  of  hydrogcne  gas,  by  lightning,  and  i 

fortimd  by  weaker  charges  of  electricity,  will  not  serve 

to  explain  the  igneous  meteoric  phenomena ;  or  if  these 

phenomena  are    actually   results    of    the    kiflammation 

of  hydrogene  gas,  we  must  conclude  that  there  are  more 

than  six  hundredths  of  it  in  the  air  at  the  moment  when 

they  are  produced  ;  which  is  contrary  to  all  probability, 

especially  when  we  recollect  that  air,  collected  at  a  very 

great  elevation,    presented   no  appreciable   quantity  of 

hydrogene  above  that  contained  in  atmospheric  air  coU 

lected  at  the  surface  of  the  earth. 

But  if  every  time  that  we  cause  an  electric  spark  to 
pass  into  a  mixture  of  hydrogene  and  oxygene,  or  of 
azote,  hydrogene,  and  oxygene,  which  i»  not  capable  of 
inflaming,  there  is  actually  produced  a  local  and  instan- 
taneous heat  by  the  compression  which  the  spark  occa- 
sions in  its  passage,  it  is  possible  tliat  by  directing  a  suc- 
cession of  sparks  into  one  of'  the  mixtures  of  which  we 
have  been  speaking,  a  slight  local  inflammation  might  be 
produced  each  time  upon  the  passage  of  the  spark,  aqd 
that  thus  it  might  be  practicable  to  destroy  a  determiii- 

able 
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nble  quantity  of  bjdrogene  inveloped  in  a  large  propor- 
tion of  azote  and  oxygene,  or  of  oxygene  only.     What 
seems  to  confirm  this  supposition  is,  that  it  is  well  known 
that  ether  and  ammoniac,  which  are  decomposed  by  heat    - 
when  they  are  made  to  pass  in  vapours  thi'^ough  a  red-hot 
tube,    are   likewise    decomposed    by    repeated    electric 
sbocks.     It  would  also  be  interesting  to  know,  whether  it 
be  possible  to  inflame  by  the  electric  spark  a  proper  mix- 
ture of  oxygene  and  hydrogene^  after  having  dilated  it 
by  means  of  the  pneumatic  machine.     If  its  inflamma- 
tion by  the  electric  spark  really  depends  upon  the  heat 
which  this  produces  by  compression,  it  would  be  na- 
tural tb  suppose,  that  when  these  gases  are  dilated,  the 
compression   by  the  spark  being  less  considerable,  the 
heat  which  is  produced  by  it  must  also  be  much  slighter, 
and  that  there  may  be  a  degree  of  dilatation  of  the  gases 
Ht  which  the  inflammation  cannot  take  place.     We  have 
not  yet  had  time  to  try  these  different  experiments  ;  but 
we  do  not  abandon  our  design  to  attempt  them,  which  we 
hope  we  shall  be  able  to  do  shortly. 

To  recapitulate  :  there  exist  certain  proportions  of  hy- 
drogenc  and  of  oxygene,  or  of  these  two  gases  wdth 
azote,  in  which  combustion  can  be  complete.  There 
exist  also  others,  in  whiph  it  stops  spontaneously  before 
being  completed  ;  and,  finally  there  are  proportions  in 
which  it  cannot  take  place  at  all.  The  hydrogene  gas 
which  escapes  the  combustion  is  found  again  entire  in  the 
residue.  When  we  cannot  produce  by  the  electric  spark 
a  complete  inflammation  of  the  hydrogene  gas,  or  even 
when  we  cannot  commence  it,  nothing  more  is  necessary 
than  to  augment  the  proportions  of  the  oxygene  or  of 
the  hydrogene.  The  igneous  meteoric  phenomena  can- 
not be  the  result  of  the  inflammation  of  the  hydrogene 
ga^^  because  in  the  regions  where  the  principal  of  them 

are 
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arc  supposed  to  take  place,  such  as  the  sudden  and  abiiri- 
dant  torrents  of  rain  which  sometimes  succeed  a  clap  of 
t!dunder,  it  would  be  necessary  tlrat  there  should  then  be 
more  than  six  hundredths  of  hydrogene  in  the  atn\os« 
phere,  without  which  the  inflammation  could  not  take 
p1ac<e;  besides  which,  only  the  quantity  exceeding  this 
proportion  could  pass  into  inflammation. 

Wc  may  account  for  the  cases  in  which  the  combust 
tion  was  not  complete  coccording  to  the  laws  of  the  affiui- 
ties,  by  saying,  thtft  when  -one  of  the  gases  becomes  very 
predominant  it  may  defend  the  other  by  its  affinity,  and 
guard  it  in  part  from  [combustion.  Although  this  affinity 
may  be  very  weak,  we  conceive,  with  M.  Bertliollet,  how 
the  quantity  of  gas  may  compensate  for  it ;  and  if  diere 
be  in  the  different  gases  peculiar  properties  of  stoppjng 
the  combustion  sooner  or  later,  this  may  be  explained  by 
their  different  nature.  But  when  we  consider  the  c^se  ia 
which  the  hydrogene  is  mixed  with  oxygene  only,  and 
suppose  the  phenome:na  of  its  coiribustion  with -different' 
proportions  of  ox.vgene  to  depend  upon  afl^)ity,  how 
explain  the  sudden  transition  from  a  constant  absorption 
to  a  decreasing  absorption,  when  it  is  agreed  that  if  the 
hydrogene  can  be  prevented  from  the  coipbination  by  the 
oxygene,  the  effect  of  the  latter  must  follow  ^  regukr 
Jaw  ?  How  conceive  that  these  two  gas^s,  ftfter  having 
been  placed  in  crrcur|>stance8  favourable  to  their  combi- 
nation, can  by  their  affinity  maintain  themselves  in  their 
elastic,  state,  when  they  might  forih  a  much  more  dense 
combination,  namely,  water  ?  How  conceive,  finally^ 
that  an  afliinity  which  produces  *a  ver}'  great  condensa- 
tion and  saiuration,  can  he  irtferior  to  an  affinity  which 
produces  no  change  in  the  diuien^siphs  of  the  two  gases, 
no  saturation?  Hydrogene  and  oxygen^  in  whatever 
state  they  may  be,  have  tlie  same  d^grcfc  of  affinity,  as 

tbiu 
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ih\»  a^iiiiy  is  measured  by  their  edacity  of  saturation  ) 
only  the  statcTin  which  they  are  muy  be  more  6f  less  fa-^ 
wurabki  to  ttreir  combimitiofn.  Now^  to  sajr  that  hydro-* 
gene  and  oxygene  have  a  greater  affinity  in  the  state  of 
ffas  th^  in  the  Hcjuid  ^tate^  h  to  say  that  theif  molecules 
UttriEiot  each  other  more  when  tliey  are  very  remote  than 
'when  they  «re  very  near  to  one  another.  These  objec* 
titsms  against  an  eKplanatiofi  founded  solely  upon  the  af-^ 
finit^S)  having  appeared  to  us  to  be  of  some  we^ht^  wtf 
have  endeavoured  to  present  one.  which,  in  our  opinion^ 
jiid  not  involve  the  same  difficultiesii 

All  combustible  bodies  require  in  general  a  certain  ele* 
vaition  C)(f  temperature,  in  order  to  combiii«  with  oxygene; 
(!)japb0n,  fbr  example,  is  not  converted  into  carbonic  acid 
until  it  IS  red-hot ;  and  this  same  substance,  whicb  at  a 
bigh  temperature  can  continue  to  burn  when  it  is  ex* 
j^sed  to  a  current  of  aqueous  vapour,  is  extinguished  as 
gooi^  as  it  is  imWersed  in  wateh  This  principle^  that 
kodies.  in  general  require  a  certain  elevation  of  tempera^ 
fure  in  order  to  burn,  being  once  admitted^  let  us  sup*- 
poti^  that  w^  have  a  body  wliieh  burns  in  a  given  volume 
of  atmoi^pheric  air,  and  that  the  temperature  necessary 
fblr  the  combustion  is  maintained  solely  by  the  heat  due 
€o  the  absorption  of  the  oXygene ;  let  us  also  suppose, 
that  ^t  ihd  commencement  of  the  combustion  the  heat 
due  to  the  fixation  of  the  oxygene  contained  in  a  cubic 
centimeter  of  air  is  =:1,  and  that  the  heat  lost  during  the 
fi«dtion|  vrhe^ther  in  radiating  beat,  or  by  the  absorption 
ivhich  is  made  of  it  by  ihe  azotic  gas  or  other  bodies,  is 
fif ,  nor  taking  here  into  consideration  the  law  according 
to  Vrhich  it  decre;lses«  According  to  these  premises,  it 
h  vt^y  evident  that  in  the  first  moments  of  the  combus- 
tion the  temperature  of  the  body  must  rise  ;  but,  in  pro- 
-    Vol*  VIII. — ^Second  Series./  Ss  portion 
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portion  as  the  quantity  of  oxygene  shall  diminish^  and 
that  of  the  azote  proportionally  increase,  the  heat  c6bi« 
muhicated  vrill  also  diminish.  A  period  will  ^refbre 
arrive,  at  which  the  heat  lost  will  be  equal  to  the  heil 
communicated,  and  below  which,  the  temperature  being 
too  low,  the  combustion  must  cease.  What  evidently 
proves  that  the  combustion  stops  only  because  the  tejn* 
perature  is  too  low,  is  that  if  we  artificially  maintain 
the  temperature  suflSiciently  high,  the  body  will  continue 
to  bum. 

Now  this  explanation  will  still  hold  good,  when,  in* 
atead  of  azote,  sulphurous  gas,  hydrbgene  gas,  Carbonic 
acid,  or  any  other  gas,  is  mixed  with  the  oxygen#i 
only  the  combustion  may  cease  sooner  or  later  than  with 
azote  gas.  For  it  is  very  evident,  that  if  the  sul(diunms 
gas,  or  carbonic  acid  gas,  had  a  -  capacity  for  calorici 
much  greater  than  that  of  CLzote,  supposing  them  to  be 
mixed  with  oxygene  in  the  same  proportions  as  the  latter, 
the  loia  of  heat  would  be  much  greater,  and  cbnseqiiendy 
the  cessation  of  the  combustion  must  take  place  eooner. 
But  if  the  gases  had  equal  capacities  for  cal<HiCj  they 
must  all  of  thorn  stop  the  combustion  at  the  same  pericd, 
as  we  have  seen  has  n^adj^been  done  by  oxygene  aiid 
azote  with  hydiogene^  and  this  would  p^haps'  afiord  a 
solution  of  the  important  question,  whether  the  gases  btvo^ 
equal  or  different  capacities. 

Thus  a  combustible  body,  sulphuir  for  example,  would 
cease  to  burn  in  a  determinate  volume  of  air,  not  bcciuase 
the  affiirity  wltieh  the  azote  or  the  gases  produced  have 
for  oxygene  were  more  powerful  than  that  of  Ac^ilm* 
bustlble  body ;  but  because  the  beat  absorbed  by  d^ 
gases,  which  tend  to  place  themselves  in  an  equilifirram 
of  temperature  with  the  burning  body,  would  be  greater 
than  the  heat  proceeding  firom  the  fistation  of  the .  ox« 

ygieije; 
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ygene ;  whence  it  would  result,  that  the  temperature 
would  soon  be  reduced  below  that  necessary  for  the  com- 
bustion. In  fact,  we  know  that  sulphur  can  continue  to 
bum  in  air  in  which  it  had  been  extinguished  if  we  raise 
the  temperature  to  a  sufficient  degree. 

What  takes  pjace  in  the  instantaneous  combustion  of 
the  hydrogene  in  Volta^s  eudiometer,  is  perfectly  ana- 
logous to  what  passes  in  its  successive  combustion  in  a 
given  volume  of  air,  or  in  that  of  any  other  body.  If^ 
we  place  a  lamp,  the  flame  of  which  is  supplied  by  hy- 
drogene gas,  under  s  bell-glass  filled  with  oxygene  gas, 
the  flame  will  become  small,  bright  and  slightly  coloured. 

• 

If  we  replace  the  oxygeue  by  atmospheric  air,  the  flame 
irill  be  more  vduminous,  less  bright,  and  more  coloured. 
In  proportion,  especially  as  the  relative  quantity  of  oit- 
^ene  diminishes,  the  flame  will  increase  in  size,  be- 
cause the  hydrogene  will  be  obliged  to  go  farther  to  come 

,at  the  oxygene,  and  the  flame  will  soon  be  extinguished, 
although  the  air  still  contain  some  hundredth  parts  of 

,  o;s:ygene.  The  phenomena  which  take  place  in  Volta^s 
eudiometer  are  of  the  same  nature.    When  the  propor- 

r  tions  of  oxygene  and  hydrogene  do  not  deviate  much 

r  from  those  which  constitute  water,  the  flame  is  still  very 
bright,  notwithstanding  its  dilatation ;  but  if  we  mix, 
for  example,  1000  oxygene  with  100  of 'hydroigene,  the 

..flame  is  then  weak,  of  a  blueish-green  colour,  and  the 
combustion  of  the  hydrogene  is  far  from  being  complete,, 
for  we  still  find  nearly  two-thirds  of  it  in  the  residue. 
What  farther  proves  that  the  combustions*  not  having 
b^n  complete  was  owing  to  the  temperature  not  having 

.  been  sufl&ciently  elevated,  is  that  if  the  residue  is 
Blade  to  pass,  as  was  done  by  us,  through  a  red-hot 
tube  of  porcellain,  the  whole  of  the  hydrogene  will  be 

absorbed* 
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We  must  qbservp,  that  in  the  cQuibing-tioii  of  the  hjr» 
drogene  ^iid  oxygene  gasss^  a  very  singuar  phcMlQP^ppft 
t^e^  plax^^  wbupb  bus  Ipog  sia<;c  ongag^  tb^  att^tiiMl 
ofM.  Mottge, 

^^  Ho^  does  it  cqio^  to  pass/'  says  this  di^jogyi^hedt 
philosopher,  ^^  that  by  elevating  the  temperature,  of  A? 
two  gases,  or,  in  other  words,  by  increasing  tbe  propQrtioa 
pf  ^Ixe  solvent,  we  diwiuisb:  tb^  ^hesion  wbi^b  it  b^d 
mith  iits  bases  ?*'  F^  frooi  cqi^eiviog  that  tb^  pr/?sei)t 
*  staije.pf  our  knowledge  i?  cppp^ent  xo  give  ^  s^ntisfaptorj 
^lution  of  this  question,  we  wjijsb:t9  r^pg^piend  it  j^e^r. 
to  the  iftteution  of  philosophers*  hi  foct,  according  to  tb^ 
idea  which  we  are  able  to  forn^  to  Qur^Iv^s  of  the  forcn 
ivliicb  produces  the  combinatiqinsi  f^nf}  of^ps^  w'^i^.b  AH 
opposed  to  it,  the  els^tic  st^  inf|ic4t^  U^at  tbe  for^qe  of 
pphesion  is  destroyed,  an(];.th^  two. bodieii  ip  this  ii^^l^ai:# 
in  the  pondition  most  favours^bla  to  combination  i  J^  tbil 
1[)pw  that  ihe^ttractive  force  of  tbejr  pr>pIeculQS  b|is.bQ(Mt 
gb^nged  into  a  rppulsive  foroe,  ^very  cause  iYhiob,9ib$(ll. 
favour  tlip  latter  wiJI  be  in  opposition  totbe  forqp^.  Iii 
ht^ppens,  bouey^jr,  tli^  by  raising  the  temperature  Qf:tbi» 
(wo  gases,  t|)at  i^  tp  say,  by  aiignientiog  their  r<^pu}|ivo 
fofcp,  their  c^ttrjictive  force  is  incre^ed.  It  .Cfapt>Qt  b^ 
bul'iGved,  that  the. bc^t  does  nothing  q:)ore  tb^nsepgl^j^. 
tbpir  inolecultts  to  greater  dist^Uf;es  fronoi  each  Qtb^.>  >%rik 
^n  this^case,  wby  should  a  mixture  of  \\^^Q^^x^^  apd  oj^ij 
j'gcne  g^  not  inflate  upderthp  receiver  pf  an.^ir-p.unip], 
p-hepe  it  may  be  indefinitely  ^^l^^Pd  \  NpU^QI'  i^  it  to  b<( 
fi^Mpposed  that  the  heat  acting  .instantfi<t>^pu^y  ^,di^\  ppp^ 
4uce  *^  cot^ipressiop  wbJQbf^^vours  the.ooj^bii^«Ltioi)  qf  tbft 
$\vQ  ga^s  by  blunging  theip  m.q}§enl§:j  intp  (ll9§§r W»tftfiti 
for  it  is  easy  to  conRin^fi  PWrM^I^s.  tbftt  .4  .a|i^§|ufe..rf 

myg^})^'.&^  mA  hyrf«pg?n#.g^^  fepH^4..v«iy ^ I'lwlofiHj^ 
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f   Hm^g  »ow.  pr<H»e4i  that  uiider  .4at^raun^  circmn* , 
ft^ftfiDff  ^tbe  :^i»blrti9»  of  hy^Uog^ae  wd  ojj^ygem^may 
beconiplete,  ive  shall  proceed  to  «i(^i:aine  irhath^r  it$ 
products  are  constant. 

According  to   all  this  experiments  which  have  been 

jlUHii  *•  xnr^aiB  ■tHiniiiMMffiitH-  ot   witxCF^.  itic    rcstJit   uas^-OOOlI 

considi^ed  to.  b^  uqiforq).^  There  has,  how^Fer^  some* 
times  been  obtained  a  small  quantity  of  nitric  acid ;  but 
ir:hte.bMti  Aic^taiMii;  tlut  tfaig  acid  is  wit'iaisonseaiit 
product  of  the  comburtliMi'of  thebydrogene,  but,  on, the 
contrary,  merely  4ccidenJ:aI.  Caiiendisb.  was. the  first  who 
discovered  this  formation  of  nitric  acid,  and  Messrjsu 
fourcffiy,  Seguia,  and  Yau^iieliny  have  taught  lis  bow 
.n^itnay  Qvoid  tt^  and  obtaiii  water  without  any  aciditjr; 
ftifattnnc^,  indeed^  bec^  demanstraled,  that  aiqrgmiated 
turbgrdjiogenated  waters  have  not  been  formed,  because, 
ID  aU  the  exact  ejHperiments  that  have  been  made,  the 
fsoiiibustito^  of  the  hyelrogene  gas  bas  always  been  Isf* 
footed  m  the  3MI&  mwtier,  and^t  moat  it.  /ivould  be 
provec)  riiat  tboae  wvhicb.  bav^  been  «btaiiied:iure  constant 
Dpdar  the  same  cijapumstances.  If  we  ocnnpare  the  com* 
l^ustion  of  byjdrogene  gas  with  tjmt  ^of  mtrous  g^aa,  the 
|»n>ducta  of  wbich  ate  so  variable,  we  shall  be  s^  more 
juslifiedi  ia  Iboncluding,.  tbal!  sinc^  oxygene  iias  always 
^edominated  in  the  experiments  which  have  be^  iQJacie^ 
an  oxygenated  water  may  have  Ween  formed  j  whereas, 
if  JyrjdrQgi^n.e  had  been  pi'ediDminantt  -a  hydrogenated  wa« 
t^r  wcuUd  have  been. the  result.  Let  it  then. be  admitted^ 
th4t  an  .Q«ygepiM;ed  water  may  be  formed  s  if,  fca:ex« 
emple,  vt^  obtain  it  in  ail  aircumstances,  and^it  be  con^ 
ft^pt,  this  will  h^  of  no  coasequei^)e  with  reg^d  to  the 

proportiQn 
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proportion  of  its  principles^  which  must  serve  for  the 
analysis  of  the  air ;  but  if  it  be  so  6nly  because  die  -ox- 
ygtne  predoihiiiatedi  it  is  manifest  that  we  sliaU'oa 
longer  obtain  the  same  proportions  when  we  alternately 
cause  both  gases  to  predominate.  - 

TO  Z%  pQNTIMUEP  IK  OU&  NEXT. 
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A  VdrnishfcT  fVood  and  other  Suhtancei. 


..  CHEVALIER^  of  Berlin,  has  invented  a  newTS^ 
yijsh  applicable  to  wood,  plaster,  and  ptber  substances. 
The  specimens  which  he  has  submitted  to  the  ezamins^ 
tion  of  M.  Hermb:$taedt,  have  resisted  the  action  ef  river 
water,  of  water  impregnated  w^b  salt,  of  the  air,  of 
rain,  and  of  a  weak  alkaline  ley.  M.  Hermbstaedt  it 
eonnviced,-tbat  wooH  employed  for  the  construction  of 
ahips  or  houses,  piles  sunk  in  water  or  wet  earth,  .&c.  if 
coated  with  this  varnish  would  last  three  times  as  Ibng^ 
and  run  no  risk  c^  rotting.  Two  pounds  and  a  half  of 
4tbe  varnish  are  sufficient  for  a  surface  of  a  hundred  square 
feet.  It  is  sold  at  eighty -two  Prussian  dollars  the  hun« 
4red  weighty 

Fonme  Add. 

M.  Suersen,  of  Kiel,  has  published  some  experlnieoti 
upon  the  formic  acid;  from  which >^  concludei  that, 
notwithstanding  the  labours  of  M.  Deyeux,  and  the  later 
ones  of  Messrs.  Fourcroy  and  Vauquelin,  the  identity  of 
^is  acid  with  that  of  vinegar  is  not  proved; 

Painiinf 
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Painting  an  Glass. 

ft 

M.  Mohe,  an  opticiaa  at  Berlin,  is  said  to  have  re«* 

stored  the  art,  which  bad  so  long  been  lost,  of  indelible 

painting  upon  glass.    According  to  ti>e  German  Journali^ 

the  celebrated  chemist  Klaproth  has  deqiared  that  IVL 

Mohe's  painting  cannot  be  effaced  without  destroying  thm 

glass. 

.   *    .     •■  •    -  *   •   "'^••u,^  -  -.  . 

Galvanic  Pile  composed  entirely  of  Vegetable  Matta^Sm. 

Dr.  Joseph  Baronio,  of  Milan,  has  published  a  de« 
scription  of  a  Galvanic  Pile,' composed  entirely  of  rege<* 
Itable  matters.  He  cut  disksiiof  horse-raddish  and  of  red 
beet,  about  two  inches  in  diameter;  he  then  prepared  equal 
disks  of  walnut  wood.  The  latter  disks  were  furnished 
with  raised  margins,  to  contain  a  small  quantity  of  soIu« 
*tion  of  acidulous  tartrite  of  pota<ih  (cream  of  tartar)  iut 
Vinegar,  in  which  liquid  they  hjd  previonaty  l>een  boiled^ 
in  order  to  free  them  from  tho  resinous  principle  which 
the  walnut-wood  contains -^   (      , 

The  pile  being  formed  with  sixty  pairs  of  disks,  the 
one  of  horse-raddish,  the  other  of  beet,  separated  by  the 
wooden  disks^  into  which  a  small  quantity  of  the  abore- 
xnentioned  solution  is  poured.  Galvanic  effects  are  obtaiued 
upon  a  prepared  frog,  the  spinal  marrow  of  which  is 
made  to  communicate,  hy  means  of  a  leaf  o^  cochleania^ 
'vith' the  base  of  the  pile. 

In  place  of  the  raddish  and  red  beet,  the  author  has 
already  substituted  disks  of  other  vegetables  with  eqiual 
success.  He  invites  men  of  science  to  repeat  and  vary 
these  experiments,  which,  he  flatters  himself,  wiH  serve 
to  extend  the  application  of  the  Galvanic  theory  V>  all 
T^etatioi^. 
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List  of  Patents  fbr  Inomfiom^  Kc* 

(Continued  from  ^sfge  240.) 

•I  ossPH  FusTCHtR,  of  HorsIey>  tn.  the  couaty  of  Derbyj. 
Needle-maker ;  for  a  machine  fbr  railing  •  water, .  ! 

Dated  January  03,  1806. 

George  Barton  Alcock,  of  the  city  of  Kilkenny,  id 
that  part  of  the  united  kingdom  of  Great  Britain  and  Ire- 
land called  Ireland ;  for  certain  impVovemeuts  in  lamps 
Dated  January  23, 1806. 

JoHi5r  DoBB^  Davies,  of  New  Comptrni-Stfeet,  in  tliA 
county  bf  Middlesex,  Gentleman  ;  for  a  saddle-bar  on  bA 
improved  obnst ruction,  which  he  denominiiteB  the  Motidli 
Saddle-bar,     Dated  January  23,  1306. 

•  ... 

Robert  Berriman,  of  Speen,  in  the  county  of.BerkSi 
Wheelwright ;  for  a  machine  for  preparing  land  for  the 
reception  of  seed,  which  he  is  confident  will  prove  6f  th^ 
utmost  advant^cge  to  agriculturists  in  saving  com,  m  pro* 
ducing  a  regular  and  more  abundant  crop,  and  in  en- 
abling the  farmer,  at  an  easier  rate,  to  keep  his  land  fiee 
from  all  kinds  of  weeds.     Bated  Jantary  23;  1806.       ^ 
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ERRATA. 

^ge  5156,  line  IS,  Jer  chain  or  flexible  sobstance  turnings  read  tMSnf 

piece,  nrhich  1  call  a  pusher* 
858,  90,  /vf  of  looks  ^eid  by  coekft. 

B^l,  6,  for  passes  reitd  passes  thioU^«  9bi  Ui|e»  8  a&d  If 

Jbr  d  read  D. 
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No:  XL VII.  SECOND  SERIES.  April  1806. 


Specification  of  the  Patent  granted  to  James  Boaz,  of 
the  City  qf  Glasgow j  Civil  Engineer ;  for  a  hew  arid 
improved  Method  of  raising  JVaier,  and  working  JUd^ 
tSinery  by  Means  of  Steam. 

Dated  July  2,  1805. 
With  a  Plate. 

JL  O  all  td  yth'6m  these  presents  shall  coitie,  &c. 
Mow  KNOW  YE,  that  in  cotnpliance  with  the  said  proriso, 
V  the  said  James  Boaz  do  hereby  declare,  that  my  said 
inventioti  is  described  in  manner  following ;  that  is  to 
sky  :  My  method  consists  in  cdnsti'ucting  and  using  of  a 
Certain  engine  or  instrument,  which  in  this  my  specifica- 
tion I  do  designate  or  denbte  by  the  nane  or  denomina- 
tibn  of  a  Pump ;  which  said  pump  consists  of  parts  ca« 
pable  of  being  varied  as  to  their  relative  dimensions,  ma« 
terials,  forms  or  shapes,  situations,  and,  in  some  re- 
spects, their  uses  or  applications,  still  preserving  the 
distinctive  character  of  the  engine  or  instrument  itself. 
And  I  do  hereby  fully  describe  the  same,  hy  reference  to 
Vol.  VIIL— Second  Sehiss.  Tt  the 


323  Patent  for  a  Met  hod  of  raising  Water, 

tlic  drawings  or  figures  hereunto  annexed,  with  several 
of  tlie  most  obvious  and  direct  methods  of  varying  its> 
structure,  suflicient  to  enable  any  workman,  of  compe* 
tent  skill  for  works  of  tliis  nature,  to  caiTy  nay  said  inven* 
tion  into  effect  and  practice.    * 

A,  Fig.  1  (Plate  XUL)  is  the  tabe  through  which  the 
steam  passes  from  the  boik*r  to  this  pump  or  engine ;  B  is 
the  upper  compartment  of  the  pump;  C  the  lower  com- 
partment. These  are  divided  horizoutaUy  by  dd,  a  par- 
tition into  which  is  fixed  <r,  a  tube  open  at  botI>  ends:// 
is  a  floating  piston,  which  rises  and  fails  with  the  suiface 
of  the  water  in  C,  and  is  perforated  throughout  ia  thd* 
middle  so  as  that  it  may  rise  and  fall  in  C  without  being 
stopped  by  the  tube  e.  Fig.  2  is  a  perspective  section  of 
the  piston.  To  the  bottom  of  the  piston  is  fi,xed  gg,  a  rod> 
which  passing  through  the  centres  of^andB,wolrks  through 
h,  a  stuffing  box.  TIk?  upper  end  of  g  is  employed  to 
work  the  hand-gear  which  is  not  here  drawn,  as  it  may  be 
variously  constructed  like  that  of  other  steam  engines-  lis- 
the  hot  water  cistern ;  J  is  the  cold  water  cistern ;  K 
the  hot  water  tube  ;  L  the  cold  water  tube  ;  at  the  upper 
end  of  which,  and  within  J,  is  Wi,  the  delivering  valve. 
L  and  K  are  joined  togetlier  at  w,  uniting  into  O  O^  one 
tube,  the  lower  end  of  which  is  immersed  in  the  water 'toi 
be  raised,  and  is  furnished  with  p,  the  receiving  valve  in 
the  well ;  g  is  the  exit  spout  for  the  discharge  of  the  water 
raised ;  r  is  the  valve  through  which  steam  passes  from  the 
boiler  into  C  ;  S  the  eduction  valve  commutiicating  witt 
B  and  C  ;  t  the  breathing  valve ;  ii  the  returning  cock ;  V 
the  float  of  w ;  W  the  height  of  the  ascent  of  cold  water  ; 
X  an  additional  pipe.  In  all  the  figures  steaoa  is  rcpre* 
liented  orange,  wu.tcr  blue** 

^  The  colouring  is  necessarily  omitted  in  the  plate^  and  the  parts 
conuining  sicam  are  not  shaded. 

Operation. 
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Operation.  The  first  thing  to  be'  clone  before  worlving, 
is  to  fill  B,  C,  L,  K,  O,  O,  I,  J,  with  water-  tlie  steairi 
is  then  admitted  through  r  into  C.  Tins  in  the  next  placS 
Tiieats  the  water.  When  it  has  approached  tl)c  boiling  point, 
its  surface  in  C  being  pressed  by  the  steani^  and  the  water 
not  being  allowed  to  escape  dsesvhere,  iij  forced  up  the* 
tube  e  into  B,  which  being  still  full  of  water,  a  part  passes 
down  K,  £(nd  the  valve^  being  shut,  the  w/iter  ascends  in 
L,  and  opening  the  valve  ?/i,  Spreads  itself  in  J,  whence 
il  finally  escapes  through  the  spout  q.  When  the  steaiii 
has  displaced  the  water  in  C,  as  represented  in  the  figure, 
ifeie  piston  (always  descending  with  the  surface  of  the  watef 
fn  C)  then  a9s  by  its  rod  upon  the  hand-gear  which  shut 
the  steam  valve  7*,  and  opens  the  eduction  valve  S;  the 
Consequence  of  this  is,  the  water  in  B,  by  its  own  gravity, 
runs  down  ^,  and  forces  the  steam  in  the  lower  compart- 
Ihent  C  to  pass  through  S,  into  the  upper  compartment  B  J 
wherein,  ascending  by  its  own  levity,  it  conif.s  into  con- 
tact with  the  bottom  of  the  cold  water  ci<itern  J,  and  is 
condensed  ;  a  vacuum  being  thereby  formed,  the  atmos- 
phere,  to  restore  the  equilibrium,  forces  cold  water  from  the 
w«ll  up  through  P,  O,  O,'  K,  as  far  as  the  dotted  lines 
at  W."  By  this  time  the  piston  will  have  risen  to  d  d\  when 
it  will  cause  the  hand-g^ar  to  instantly  shutS  and  open  /•; 
through  this  latter,  fresh  ste^m  from  the  boiler  will  enter 
C  for  another  stroke,  as  before.  Should  any  air  have 
been  injected  along  with  the  steam  of  last  strokb;  or 
otherwise,  it  will  have  ascended  to,  ahd  be  lodging  at, 
the  top^f  B.  In  order  to  get  rid  of  this  air,  which  if  al- 
'lowed  to  remain  would  affect  tl*e  vacuum  next  stroke,  the 
very  small  breathing  valve/,  is  placed  on  the  top  of  B, 
6pening  upwards  into  I,  where  it  is  always  covered  witR 
water  :  whenever  therefore  fresh  steam  presses  into  C,  the 
j)re5sux*c  opens  /,  allowing  the  air  to  escape.     A  sniall 

T  t  2  quantity 
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quantity  of  hot  water  always  passes  out  of  B,  along  ^tb 
it.  This  hot  water  would  aocumulate  in  I,  and  run  over, 
but  ^he  cock  u  is  opened  by  its  float  V  w:heneyer  thfibqt 
water  in  I  exceeds  a  certain  heights  aqd  ^et  superahuD- 
dance  is  taken  again  into  B.  By  this  qqode  of  operating 
po  cold  water  from  the  well  is  ever  allpwecj  to  einter  B  or 
Cy  for  all  that  ascends  into  K  at  each  s)ToIce  \^y  its  gi;:ea^r 
gravity  th^n  bpt  watfir  keeps  un4ermost^  aMd  nsing  no 
higher  up  that  pipe  than  to  W,  descends  again  and  ulti- 
mately passes  away  by  the  spqut  q.  The  vacuum  pro- 
duced  is  also  very  perfect,  fqr  the  pump  is  naost  com- 
pletely purged  of  air  through  thei  breathing  valve  every 
stroke.  The  strength  of  steani  nepessary  ^o  force  the  wai- 
ter down  K  aiid  up  L  every  stroke  is  not  great,  for  the 
columns  of  iluid  in  these  pipes  iie^rly  balance  each  other, 
and  there  is  little  more  power  required  than  what  is  neces- 
f^ary  to  overcome  the  friction  of  the  water  on  the  sides  qC 
the  pipes. 

Whea  it  is  required  to  for.ce  watev  above,  the  pupppj 
after  it  has  been  so  raised  by  the  atmosphere,  the  spout 
q  is  closed  up,  and  the  additional  tube  X  for  the  water  to 
pass  up  through  is  fixed  upon  the  top  of  the  cold  watq[. 
cistern.  The  pump  then  works  as  before,  only  ^be  steao^ 
must  be  strong  in  proportipri  to  the  height  the  water  is 
required  to  be  raised.  In  both  cases  the  boiler  should  be 
fed  out  of  the  hot  water  cistern. 

When  water  is  to  be  raised  a  small  height  only,  Sjay 
15  feet,  the  pump  may  be  wrought  with  very  wea^ 
steam,  in  exactly  the  same  way  as  Fig.  1,  with  this  dif- 
ferehce  :  the  dcliveringyalve  is  placed  at  m,  Fig.  3,  from 
whence  the  water  raiseid  runs  off  through  the  spout  j ; 
ilf  is  the  cold  water  cistern,  I  is  the  hot  water  cistern,  in 
which  tkere  is  neither  breathing  valve,  returning  cock, 
nor  float,  as  in  Fig.  1.     Instead  thereof,  however,  there 

IS 
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fsj/,  aa  air  chest,  fumUhed  with  two  cocks-  sr  and  X, 
the  i?pp^r  ^nd  of  z  opens  ii?t9  the  cistejrn  I,  ^nd  is  alwajs 
jcoyer^d  with  water ;  its  lower  en4  opens  into  3^.  'i^lic 
ppper  ^d  J^f  X  opens  into^,  and  its  lower  into  B. 

OpevfttioVf,  ^  •  ^Vhen  steaco  enters  C,  cock  z  is  shut,  and 
J50ck  3^  is  open.  Tlje  copsequjsncQ  is,  wbati^ircr  air  may 
have.b^en  in  B  ^^'iU  by  its  jevity  asqend  up  through  X 
y^l'^U'i  and^  displace  ijts  bujk  of  water.  (The  aur  in  jf  is 
pplpmred  red  *.)  When  thp  vacuum  takes  plaee  X  is  shot 
and  z  open  :  the  consequence  is,  all  the  air  tji;|t.  had  ,10 
arisen  iqtoj/  wi}l  ascend  through  ^  and  escape,  as  its 
pl^co.will  be. occupied  by  a^  much  water.  The  opening 
^nd  shutting  of  cocks  z  and  X  may  be  performed  by  the 
mptipns  of  the  piston  rod,  and  will  allow  an  escape  of  aii: 
|nom  the  pump  jey^ry  stfojce.  It  is  p^hap^  unnecessary 
to  acid,  tl^at  the  cistern  1  and  J  will  require  a  continual 
supply  of  water,  which  ipay  either  b^  raised^  into  a  re* 
seryoir  by  shutting  ?/i,  and  wofking  for  ^  timq,  as  Fig*  I, 
or  othef \vise,  as  found  most  convenient.  When  a  quan- 
tity of  oil  or  fat  matter  is  allowed  to  float  on  the  water 
^n  B  and  C,  Figs.  1  and  3,  it  mpre  completely  prevents 
the  water  therein  |i:om  being  cooled  by  being  ia  contact 
with  th^  bottom  of  th^  cold  water  cistern.  Instead  of 
forming  thq  body  B,  C,  of  the  'p^imp,  Figs,  )  and  3,  as 
there  dr,awn,  one  vessel  placed  above  another,  and  com* 
Bounicating  by  cocks  or  valves,  might  answer  the  saxnQ 
purpose,  though  perhaps  no^  qui(e  so  well,  and  tbc^ 
|iand*gear  made  to  work  by  a  floating  piston  on  the  out- 
side^ buoyed  up  every  stroke  by  the  water  emitted  frotjoi 
the  delivering  valye  W2. 

When  water  is  to  be  raisqd  fcoqi  where  the  pymp  is 
placed,   as,   say  f^om  A  B,   Fig.  4,    it  may   be  co^^ 

*  In  the  plale  this  part  is  nece^sarlty  not  cgloured,  and  19  left  un« 

tilled. 

structed 
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structed  as  follows:  BB,  is  the  body  of  thepnmp;  t 
is  the  steam  valre ;  ffy  the  piston,  which  is  double^ 
the  more  eifectttally  to  prevent  any  cold  water  ascending 
far  up  in  B ;  indeed  it  may  consist  of  more  pieces  than 
two,  Of  a  quantity  of  oil  or  fat  matter  in  B  will  serve  as 
a  barrier  between  the  hot  and  cold  water ;  g  g  the  jhs^ 
ton-rod  working  through  the  stuffidg-bo:^'  A,  to  diteet 
the  hand-gear ;  p  is  the  r<teeiving  valve ;  m  the  deliver* 
ing  valve  ;  X  the  pipe  for  the  water  to  be  raised 
through  ;  t  the  steani-escape  cock.      ,    - 

Operation.  The  whole  being  filled  with  water,  shut  i 
and  open  r,  the  steam  enters  B ;  and  after  heating  the 
water  therein,  it  presses  upon  its  surface.  This  pressure 
shuts  the  valve  p  and  opens  7n,  forcing  the  wdter  up  tbe 
tube  X.  When  tbe  piston  has  descended  sufficiently 
far,  r  is  shut  and  ^  opened  ;  the  Gonsequence  is,  the  w^ 
ter  from  A  B  presses  down  the  valve  p,  and  as  it  can- 
not, for  want  of  height  or  head,  raise  the  valve  w,  it 
ascends  ittto  B,  say  ^  far  as  to  W,  presses  up  the  piston 
fff  and  discharges  the  waste  steam  through  th^  cock  /• 
The  steam-cock  t  is  then  shut  and  r  opened  ;  the  pres-^ 
sore  of  tlie  fresh  steam  shuts  p  and  opens  ?w,  and  forces 
up  the  water  through  X  as  before.  By  this  mode  of  ope- 
rating no  cold  water  ever  ascends  higher  into  B  than  to 
W,  and  it  is  again  pressed  down,  to  be  alternately  forced 
away.  In  place  of  allowiog  the  steam  to  escape  at  /  it 
may  be^  condensed  or  used  for  other  purposes. 

Fig.  5.  is  another  construction  of  this  pump,  by  wMfih 
water  can  be  raised  without  condensing  the  steam.  B  is 
the  steam  cylinder  ;  r  the  steam  feed  cock  ;  S  the 
waste  steam  cock  ;  f  the  floating  piston  ;  g  g  the  piston- 
rol,  which  works  the  hand-gear  ;  K  the  hot  water  pipe; 
L  the  cold  water  pipe;  p  the  receiving  valve  immersed  in 
the  well ;  vi  t!ie  delivering  valve  ;  j,  the  exit  spout ;  /  th^ 

breatbing 
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breathing  valve ;  u  the  cocky  which  regulates  the  size  of 
the  aperture,  through  which  the  breathing  is  made  ^ 
J  the  cold  water  cistern  ;  A  the  rarifying  vessel  or  ex- 
hausten  Dark  blue  ^  represents  mercury,  or  any  metallio 
composition  fluid  in  boiling  water. 

Operation.  The  whole  being  filled  with  water  and 
mercury,  per  figure,  shut  S  and  openr  ;  the  steam  fronts 
boiler  rushes  into  B,  and  after  heating  the  water  therein, 
k  presses  on  its  surface,  forcing  the  mercury  out  of  B 
up*  into  A  (where  it  now  is).  The  mercury  in  A  force* 
the  water  above  it  down  the  pipe  K  up  L,  anql  delivers 
the  water  through  m  into  the  cistern  J,  whence  it  runs^ 
eut  by  the  spout  jf.  When  the  piston  has  been  soiB- 
ciently  far  pressed  down  (in  which  state  it  is  seen  in  the 
£gure)  its  rod  shuts  r,  and  opens  S ;  consequently  the 
inercury  whhch  had  been  forced  up  into  A  being  now 
allowed  to  act  by  its  gravity,  in  its  descent  again  into  B^ 
performs  three  operations  at  the  same  time.  First,  it 
raises  the  floating  piston  ;  secondly,  it  presses  out  the  old 
steam  through  the  waste  steam  cock  S ;  thirdly,  by  its 
gravity  it  produces  a  vacuum  in  A,  which  the  atmospheres 
fills  with  water  from  the  well  through  p.  Fresh  steam  is 
then  admitted  as  before.  Any  globules  of  air  that  may  have 
reached  the  top  of  the  bend  of  the  hot  water  pipe  collect 
themselves  together,  and  are  emitted  through  the  breath- 
ing valve  t  every  time  the  steam  enters  B.  In  case  it  is 
seen  that  too  much  water  passes  through  t  along  with  the 
air,  the  cock  u  must  be  turned  to  diminish  the  passage  ; 
an  additional  pipe,  as  X,  Fig.  1,  nray  be  fixed  here  oa 
the  top  of  J  for  raising  the  water  still  higher.  It  is  ad- 
visieabJe  in  all  cases  or  constructions,  when  convenient  in 
0ther  respects,  to  place  the  body  of  the  pump,  or  as'- 
jhMch  of  it  as  possible^  witliin  the  boiler,  as  this  prevent** 

*  The  mercury  k  |hewn  iti  the  plate  by  the  darlj  ^hadjgg.. 

waste 


SS8  FUtentfct  d  Method  of  raising  Jp^afer; 

wcste  of  steatxiy  and  sav^s  Casing,  which  the  pump  ougEt 
to  be  snrfoundi^cl  wifh» 

When  it  is  reqpxired  to  raise  water  several  hun'dred  feet,' 
die  pump  is  cdnstfucted  as  follows,  and  the  ^ater  is  raised 
by  stages  of  twenty  feet,  less  or  rtiore,  by  a  series  of  ves-' 
scb  and  pipes  in  the  pit,  sinrfilar  io  a  method  invented  by 
Mr.  Peter  Keir,  and  long  ago  published  by  biin ;  and  ttf 
which  series  I  claim  no  exclusive  pfivilegfe,  but  only  de^ 
scribe  the  same  as  a  stiitable  addition  tor  be  nsed  ^k>Dg 
irith  my  said  invention. 

Description  of  the  Steam-pump  adapted  to  rttise  Water  hf 

two  or  vigre  Stages.    (See  Fig.  6.)     The  dark  space  A  is 

tbe  pit;  B  B  is  the  surface  of  the  earth;  C  a  cavity  below 

Ae  surface  for  the  steam-pump ;  G  is  the  rarifying  vessel; 

H  is  the  main  air-pipe,  into  which  no  water  ever  enter's. 

The  other  pipes  are  all  for  waters    This  drawing  is  takea 

ait  the  moment  when  the  steam  is  seen  rising  up  from  I 

into  J  to  its  own  destruction.     The  water  is  represented 

as  returning  back  from  G  into  I  t(>  fill  up  the  vacuum 

occasioned  by  the  condensation  of  the  steam.     At  the 

same  instant  the  water  appears  rising  up  through  the 

water  pipes,  as  will  be  explained^ 

Statement  of  the  process.     When  by  the  adnrission  of 

steam  from  the  boiler  into  I,  the  rarifying  vessel  G  has  been 
filled  with  water  forced  out  of  I,  and  if  th^t  steam  be  af- 
terwards condensed,  the  water  in  G  will  return  back  into 
I,  wlience  it  came ;  hence;  the  air  then  in  H  and  G,  at 
well  as  in  the  air-tight  %'essels  K  L  M  N,  will  thereby  be 
very  considerably,  and  in  all  alike  equally  rarified.  O  isa 
•foot  valve  at  the  bottom  of  the  pit;  P  Q.Rare  three  open 
mbs  placed  below  L  M  N ;  S  is  the  cold  water  cistern 
placed  below  K.  Now  it  is  obvious,  that  in  consequence 
jof  the  rarifciction  having  taken  place  inKLMN,  the 
atmosphere  will  endeavour  to  restore  an  equilibrium,  and 
uili  force  wattle  from  O  up  iuto  N,  from  R  into  M,  from 
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d  into  L,  and  from  P  into  K,  Fresh  steam  from  the 
boiler  is  then  admitted  into  I;  it  displaces  the  water 
therein,  forcing  it  up  again  intoG.  Hence  the  air  contained 
in  G,  as  well  as  in  the  air  pipe,  and  in  K  L  M  N,  (which 
is  nearly  of  the  same  density  as  the  atmosphere)  is  en* 
deavoured  to  be  compressed ;  the  consequence  is,  the  water 
from  K  L  M  N,  by  its  own  gravity,  descends  through 
the  respective  foot  valves  of  these  vessels  into  S  P  Q  R ; 
that  which  falls  into  S  runs  off  by  a  declivity  on  the  surface 
of  the  earth,  but  what  falls  into  PQR  remains  there 
ready  to  be  forced  up  another  stage  when  the  next  rare* 
faction  takes  place. 

It  might  perhaps  be  found  a  saving,  if  each  of  the  wa 
ter  pipes  had  a  foot  valve,  to  prevent  the  return  of  a 
portion  of  the  water  at  each  stroke  ;  but  these  are  not 
drawn  in  the  sketch.     The  air  is  represented  red  *. 

Calculation.  Suppose  the  four  close  vessels  K  L  ISI. 
N,  contain  each  ten  gallons,  the  rarifying  vessel  forty 
gallons ;  the  contents  of  the  air  pipe  and  its  branches  being 
trifling  are,  to  avoid  confusion,  not  taken  into  account. 
If  the  rarifying  vessel  be  filled  with  water,  and  that  water 
withdrawn  from  it,the  air  contained  therein  and  in  the  four 
small  vessels  will  be  rarified  exactly  one  half,  so  that  if  a 
barometer  tube  was  interposed  between  any  of  these  yes-* 
sels  and  the  atmosphere,  the  latter  would  Tiaise  the  mercury 
therein  just  about  fourteen  inches;  that  is,  with  ^  presr 
sure  equal  to  seven  and  a  half  pounds  per  square  inch. 
Hence  water  would  naturally  rise  into  these  vessels  from  a 
depth  of  sixteen  feet,  and  ten  gallons  would  be  delivered 
on  the  surface  of  the  earth  at  every  stroke.  If  the  rari- 
fying vessel  was  made  larger,  the  degree  of  rarifaction 
would  of  course  increase  in  a  reciprocal  I'atio,  and 
watdr  would  rise  from  a  greater  depth  ;  but  in  every  casd 

•  See  note,  page  $S3. 
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water  is  raised  bulk  for  bulk  of  the  steam  that  enters  into 
I.  To  make  these  drawii^gs  more  clear,  severM  paiis  are^ 
shewn  in  profile,  which  in  practice  will  answer  better  if 
turned  in  other  directions,  wliilst  other  parts  Are  not  in 
just  proportion  to  the  i'est,  it  bding  there  meant  to  shew 
the  general  effbft  and  connexion  of  the  whole.  The  closb 
vessels  K  L  ^I  N,  need  be  but  small ;  the  open  vessels  P 
Q,  R  may  be  stout  wooden  tubs,  and  iviH  tdst  but  a:  trifle 
each  ;  the  valves  are  few,  and  if  made  of  tlletat  will  la^ 
long.  There^is  no  friction  elsewhere  th4i  need  \k  takeh 
notice  of. 

When  I  have  occasion  for  blowing  arr  itito  a  furnace,  or 
for  other  purposes,  I  cause  the  pump  to  p'rbduce  a  blast 
at  tl>e  same  time  that  it  is  raising  water,  tKus  p,  Fig.  1,  i» 
the  receiving  valve  of  the  pump,  througti  wKich  the  water 
raised  passes  up  by  the  pipe  O ;  t)  is  the  air  vessel,  placed 
below  the  surface  of  the  water  in  the  well,  having  a  pipe, 
1,1,  leading  therefrom  to  the  furnace. 

Operation.   When  the  vacuum  takes  place  in  the  ptiinp, 

the  double  valve  p  rises,  shuts  the  lower  passage  2,  while 

»    the  atmosphere  forces  air  through  the  air  valve  3,  down 

the  pipe  1  1 ,  and  the  pump  is  supplied  through  the  pipe  0 

with  water  out  of  D,  and  not  out  of  the  well ;  consequently 

.  the  surface  of  the  water  in  D  is  depressed  in  proportion  to 

the  quantity  of  water  taken  thereout.     When  fresh  steam 

enters  the  pump,  the  double  valve/?  falls;  consequently  tlie 

water  in  the  well,  seekhig  to  find  its  level^  passes  through^ 

the  aperture  2,  now   open,   fills   D  ready  for  the  next 

stroke,  and  forces  the  air  out  of  it  throuo-fi  the  other  air 

valve  4,   to  blow  the  furnace.     The  blast  may  be  made* 

constant  by.  any  of,  the  usual  modes.     Instead  of  placing 

D  at  the  bottom  of  the  well  I  sometimes  place  it  at  or 

near  the  mouth  of  it,  and  bv  alternately  nllinn^  and  em- 

})tying  I),  1  produce  a  si^nilar  blast,  after  which  the  watff 

raised  is  applied  to  other  purposes. 

When 
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When  \  liav,e  occasion  to  raise  but  little  water,  I  cause 
tbe  whole  i^o\ycr  of  the  purap  to  be  exerted  in  producing 
a  very  strong  blast,  thus :  J,  Fig.  8,  is  the  cold  water  cis- 
tW^  of  the  pump  Fig.  l,  having  the  spout  q  closed  up ; 
i,  2,  3,  4,  are  air  vessels  ;  5^  5y  5,  are  air  pipes  leading 
from  1,  3  ;  6,6^  6y  are  air  pipes  leading  from  2,  4.  The 
air  confined  Ui  the  pipe  and  vessel  is  coloured  red  *. 

Operation,  Wlien  a  vacuum  takes  place  in  the  pump, 
io  vhich  situation  the  figure  is  represented,  th6  hand-gear 
of  the  connecting  rods  7,  7,  shuts  the  valves  of  J,  2,  4,' 
j^nd  opens  those  of  j,  3  ;  the  consequence  is,  the  water 
descending  from  },  3,  into  2,  ^,  forces  the  air  out  of  the 
latter  Up  through  the  air  pipes  6,  6,  6  ;  at  the  same  time 
that  1,  3  are  replenished  with  air  through  the  air  pipe 
5,  5,  5.  When  fresh  steam  enters  the  pump,  the  hand- 
gear  opens  the  valves  of  J,  2,  4  and  shuts  those  of  1,  3  ; 
the^-ater  then  falls  out  of  J,  2,4,  into  1,  3,  and  the  well, 
iand  so  on  alternately.  Hence  each  portion  of  water  per- 
forms four  operations  from  the  time  it  leaves  the  cold  wa- 
ter cistern  till  it  reacnes  the  well ;  and  it  may  be  made  to 
do  more  or  less,  in  proportion  to  the  strength  of  the  blast 
wanted.  But  by  four  stages,  a  bl<^t  of  upwards  of  three 
pounds  pressure  upon  the  square  inch  may  be  in  general 
easily  obtained. 

As  from  the  different  situation^  in  which  I  use  mv 
pumps  or  engines,  the  water  to  feed  my  boiler  sometimes 
,  requires  to  be  raised  a  considerable  distance  through  thefeed 
pipe  1  1 ,  Fig.  9,  and  as  I  have  often  occasion  to  work  with 
Btcam  of  a  high  degree  of  expansibility,  I  feed  my  boilers 
in  the  following  manner,  A  is  the  boiler  ;  B  a  vessel  in 
which  and  in  the  boiler,  the  water  is  common  ;  it  is  con- 
nected with  the  boiler  at  the  top  by  an  open  tube  C, 
through  which  the  steam  has  constant  access  to  B,  and  at 

•  ♦  See  note,  page  325. 
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the  bottom  with  another  tube,  having  a  register  cock  in  i. 
E  is  a  vessel  connected  with  the  boiler  by  a  tube  /,  in 
which  is  a  cock  g^  wrought  by  the  tumbler  h  A,  whiph 
consistsof  two  levers,  fixedin  a  nave,  that  runson  ashed  on 
the  centre  of  g,  A  pipe  i  i  reaches  from  the  bottom 
of  £,  and  ternoinates  in  a  valve  J,  which  opens  upwards; 
a  branch  K  leads  from  ii  into  B,  ending  in  a  valve  open* 
ing  upwardsinto  B. 

Operation.    When  the  water  in  the  boiler  gets  low,  the 
float  in  B  falls ;  the  uppermost  pin  on  the  float  rod  then 
presses  upon  that  arm  of  the  tumbler  on  which  there  is  no 
weight,  and  brings  it  down  till  the  weight  fixed  on  the 
other  ^rm  of  the  tumbler,  passing  the  vertical  position, 
falls  down  on  the  other  side  towards  tht  boiler,  andstriking 
against  one  of  the  pins  in  the  round  plate,  which  forms 
the  head  of  the  cock  g^  (and  is  coloored  red  *)  by  a  sudden 
jerk  opens  it.     The  steam  then  rashes  into  £,  which  is 
.  previously  full  of  water,  and  pressing  on   the  surface 
thereof,  forces  it  all  through  the  branch  K  into  B.     This 
fudden  accession  of  water  in  B  raises  the  float,  and  in 
rising  the  lowermost  pin  on  the  float  rod  raises  up  the 
tumbler,  by  which  the  cock  g  is  instantly  shut.     The 
steam  in  E  being  thus  insulated  soon  becomes  condensed, 
and  feed  water  rushes  up  the  feed  pipe  z  i^and  fills  E  again  : 
ready  for  delivery  into  the  boiler  whenever  the  fall  of  the 
float  solicits  another  supply.     In  order  to  keep  g  shut  till 
the  vacuum  takes  place,  the  register  cock  </ is  shut  just  5o 
much  as  to  allow  the  contents  of  B  to  pass  thereout  lei- 
surely* into  the  boiler.     For  this  purpose  the  water  way  of 
the  register  cock  may  be  more  or  less  contracted  by  its 
handle,  as  found  necessary  ;  /  is  a  weight  suspended  to  a 
Jever  which  counterpoises  the  float  in  B.     The  drawing, 
fig,  9,  represents  the  cock^  having  been  newly  opened, 

•  See  note,  page  S?5. 
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iiid  the  steam  forcing  the  water  out  of  E  into  B,  which 
bas  ah-eady  produced  a  temporary  rise  of  the  float  in  B. 

Various  modifications  of  this  principle  of  feeding  maj* 
be  adopted,  though  different  from  this.  Thus  A,  in  Fig* 
10,  is  a  boiler;  be  are  two  cobks  on  a  pipe  leading  into 
A.  from  d  the  feed  cistern.  If  by  the  hand-gear  b  and  c 
were  opened  alternately  (one  of  them  being  always  shot) 
the  feeding  would  go  regularly  on.  But  whenever  the 
surface  of  the  water  in  the  boiler  was  higher  than  the  end 
of  the  pipe  next  b^  although  the  cocks  opened  as  usual, 
no  water  would  go  into  A,  because  no  steam  could  get 
into  the  pipe  to  displace  the  water.  Instead  of  the  cock  c 
a  valve  opening  towards  the  boiler  may  be  used,  which 
will  work  itself  so  that  only  the  cock  b  will  need  turning 
at  intervals. 

GeneralObsenfations.  Either  cocks  or  valves  maybe 
used  in  all  these  operations,  and  any  fluid  may  be  raised 
as  well  as  water,  or  water  whether  pure  or  mixed  with 
any  other  substance,  and  the  alternate  motionof  the  water 
by  any  of  these  modes  may  be  made  to  work  machinery 
by  means  of  a  piston,  or  otherwise,  instead  of  raising 
other  water  ;  or  otherwise  the  raised  water  may  be  made 
to  operate  as  a  first  mover. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  William  Scott,  of 
the  London  Glass-worthy  East  Smithfieldf  in  the  County 
of  Mtddlese:ry  Glass  Manufacturer ;  for  Improvements  in 
the  maniifacturing  and  working  of  various  Kinds  of  Glass^ 

Dated  August  9,  1805- 
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O  all  to  whom  these  presents  shall  come,  &c. 
Now  know  ye,  that  in  compliance  with  the  said  proviso, 
I  the  said  Wiliam  Scott  do  hereby  describe  and  asc;er- 

tain 
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tain  the  nature  of  my  said  invention,  and  tlxe  manner  io 
M'hich  the  same  is  to  be  performed,  as  follows ;  that  ik  to 
say :  The  object  of  mj'  patent  is  to  grind  and  polish  glass  of 
various  species,  of  a  tliinncr  substance  than  has  hitherto* 
been  practised,  and  rendering  sucli  fit  for  window-sashes, 
mirrors,  or  looking-glasses,  either  from  plate,  brown  or. 
flint  glass,  by  flashing  or  expanding  such  in  the  process 
of  manufacturing,  by  a  rotative  motion,  in  a  similar 
manner  to  window-glass,  preserving  such  thickness  in  the 
blovving  as  may  be  deemed  necessary.  When  drawn 
fiom  the  annealing  kilns,  to  be  cut  into  squares  or  panes, 
placing  t\^o,  three,  or  more,  upon  each  other  in  spread: 
ing  or  annealing  kilns,  upon  flat  surfaces  of  stones,  glass, 
or  other  substances,  and  producing  such  dfegree  of  heat 
as  ^\ill  cause  the  gLL-.s  to  give  or  yield  to  the  surface  thu? 
placed  upon,  thereby  becoming  flat  and  adapted  for 
grinding,  and  polishing  v.  Ithout  grinding,  rendering  such 
lit  for  silvering  ;  at  which  time  they  should  be  withdrawn. 

Also  to  grind  and  polish  sheet  or  spread  glass,  as  has 
not  been  made^  used,  or  intended  for  that  , purpose; 
namely,  grinding  and  polishing,  by  flattening,  as-above 
described,  and  by  buckling,  tying,  or  fixing  such  to  bed5 
of  plaster,  for  grinding,  and  for  polishing. 

The  methods  hitherto  usually  adopted  for  manufac- 
turing plate-glass  intende"ci  for  such  purposes,  are  by 
blowing  cylinders,  and  cutting  them  open  with  shears  at 
each  end,  or  casting  on  metal  tables;  either  of  which 
processes  necessarily  requires  a  thickness  or  substance 
greatly  exceeding  the  mode  I  have  proposed. 

In  witness  whereof,  &c. 
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Specification  of  the  Patent  grahted  to  Samuel  Anness,  of 
Bed'lion-placey  in  the  Parish  of  St^  Sepulchre,  in  ilic 
City  of  London^  Cluna-enameler ;  for  ^Methods  of  pre- 
paring  various  Enamel  Colours^  dnd  of  applying  tlie 
same  so  prepared  to  the  omamentiitg  useful  Vessels  of 
Glass.     Dated  Nov.  26,  1805.  '        ' 

±  O  all  to  wborri  these  presents  shall  comCj  &c. 
Now  KNOW  YE,  tliat  in  compliance  with  the  said  proviso, 
I  the  said  Samuel  Anness  do  hereby  declare,  that  my  saicl  in- 
vention of  certain  improved  methods  of  preparing  various 
enamel  colours,  and  of  applying  tKe  same  so  prepared  ta 
the  ornamenting  useful  vessels  of  glass,  and  the  inanher 
in  which  the  same  is  to  be  performed,  are  described  as  fol- 
lows ;  that  is  to  say  :  tlie  object,  aim,  and  purpose  in  the 
composition  of  the  said  colours,  beside  their  particular  re- 
spfective  tints,  consist  in  making  them  so  fusible  as  to 
melt  or  adhere  to  vessels  of  glass  by  a  degree  of  Beat  hot 
so  considerable  as  to  melt  or  injure  the  vessels  themselves  ; 
'  and  the  compositic^n  and  modes  of  application  of  the  said 
colours  are  us  follows : 

To  prepare  the  Flux  or  principal  Matter^  far  Enavielling 

en  Glass  Vessels. 

Method  I.  Take  I  lb.  of  saturnus  glorificatus  (to  pi'e- 
pare  glorificatus  thus:  take  litharge  or  white  lead,  put 
it  in  a  pan,  pour  on  distilled  vinegar,"  stirring  it  well 
over  a  gentle  fire  till  the  vinegar  becomes  impregnated 
with  the  salt  of  the  lead,  evaporate  half  vinegar,  put  it 
in  a  cool  place  to  crystallize,  itnd  keep  the  crystals  dry 
for  use)  ;  half  a  \)Ound  of  natural  crystal  calcined  to  a 
whiteness  ;  one  pound  of  salt  of  polverine,  or  other  fit 
iilkali ;  mix  them  together,  and  bake  in  a  slow  heat  for 

about 
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about  twelve  faoui*8,  then  melt  the  mass,  and  pulverize 
the  same  in  an  agate  mortar,  or  any  other  proper  vessel 
which  is  not  capable  of  communicating  any  metallic  or 
other  impurity. 

Method  II.  Or  take  three  pounds  of  satuilins  glorffi* 
catus ;  three  quarters  of  a  pound  of  natural  crystal,  as 
above ;  two  pounds  of  salt  of  polverine,  or  more  or  less 
of  any  of  the  above ;  mix  and  beat  the  same,  as  in  me- 
thod I.  always  observing  to  put  more  crystal,  if  required 
to  be  harder  and  less  fusible,  and  more  salt  of  polverine 
if  softer  and  more  fusible ;  and  farther^  as  all  coloans 
must  be  mixed  with  more  or  less  of  one  of  these  or  the 
following  fluxes,  those  colours  which  abound  most  with 
metal  or  metals  will  require  a  less  proportion  of  flux  or 
fusible  matter  than  those  wherein  there  is.  much  earth, 
stone,  &c. 

Method  III.  Take  litharge,  or  whit&  or  red  lead,  or 
any  preparation  of  lead  or  lead  ores^  and  pearl-ash,  nitre, 
borax,  soda,  or  any  salt,  natural  or  prepared,  which  is 
capable  of  assisting  the  vitrification  of  stones,  earths, 
sands,  clays,  spars,  fossils,  calcareous  matters,  metals, 
semi-metals,  minerals,  &c.  and  lake  sand,  flints,  or  any 
stones,  earths,  clays,  crystals,  spars,  fossils,  or  petrifi- 
cations, ghisses  of  any  kind,  whether  transparent  or 
opake ;  mix  more  or  less  of  any  or  all  of  them  together, 
as  the  hardness  or  softness  of  the  flux  requires.  But  I 
think  Method  I.  the'^best. 

To  make  Green. 

Method  L  Take  one  ounce  of  copper  dust,  two 
ounces  of  sand,,  one  ounce  of  litharge,  half  an  ounce  of 
nitre ;  or  two  of  copper,  one  of  sand,  two  of  litharge, 
one  and  a  half  of  nitre ;  mix  them  with  equal  parts  of 

flux, 
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llux,  or  vary  the  proportions  of  them,  as  may  be  found 
necessary,  according  to  the  tint  of  colour  required. 

Method  11,  Or  take  blue  or  gredn  vitriol  or  azustam 
or  any  preparation  of  copper  or  copper  ores,  or  cobalt, 
crude  or  prepared,  or  smalt  ot  any  blue  made  frona 
lapis  lazuli,  or  azure-stone  or  any  other  matter  whicli 
will  stand  the  test  of  fire,  and  antimony  or  any  prepa- 
ration of  Naples  yellow,  mixed  in  due  proportion  with 
any  kind  of  blue  glass  or  enamels,  and  yellow  glass  or 
enamels ;  melt  them  together  by  fire,  or  use  them  raw, 
by  simply  grinding  with  a  proportion  of  flux,  as.  may  be 
found  most  convenient,  according  to  the  glass  it.  is  used! 
upon,  as  the  glass  of  different  manufactories  differs  much 
*  in  hardness  and  properties;  or^  instead  of  sand,,  take 
pulverized  Hint,  natural  crystal,  or  any  stone  oi'  earth 
that  is  vitrifiable  ;  but  I  think  sand  best ;  and  instead  of 
litharge,  take  red  lead  or  any  preparation  of  lead,  and 
instead  of  common  nitre,  take  soda,  rocbettes,  borax,  or 
any  alkaline,  or  any  other  salt,  natural  or  factitious,  01^ 
bdii^^ash  or  any  other  ash  :  any  of  these  or  any  fit  ma* 
terial  which  will  assist  the  vitrification  of  stones,  earths, 
glass,  &c.  Take  any  proportion  of  an-y  or  all  of  the 
above,  according  to  the  tint  of  the  colour  required  :  but 
I  think  Method  I.  much  the  best. 

To  make  Black, 

-  Method  I.  Take  calcined  iron  One  ounce,  cobalt, 
crude  or  prepared,  one  ounce,  or  zaflTer  two  ounces,  and 
jnauganeze  one  ounce  ;  mixed  with  equd  parts  of  flu^, 
by  melting  or  grinding  together. 

Method  II.  Take. sand,  pulverized  flint,  flint-glass, 
or  any  stone  or  earth,  or  vitrifiable  substance  ;  mix  them 
with  blue  or  green  vitriol,  calcined  copper.  Or  a!iy  pre- 
paction  of  copper  or  copper  ores,  gold,  antinotofiy,  or 
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any  metal,  ore,  earth,  calcareous  matter,  nattural  or 
prepared,  containing  any  of  the  aforesaid  metals,  &c. 
temper  them  with  enamels,  or  glasses  of  any  kind,  ac- 
cording to  the  tint  or  quality  required  ;  they  may  be  ren- 
dered softer  with  any  of  the  preparations  of  lead  or  salts 
mentioned  in  the  method  for  making  green,  and  harder 
by  the  addition  of  more  of  the  tinting  matter :  but  Me- 
thod I.  is  mncb  the  best. 

To  7nake  Fellam. 

Method  I.  Take  of  lead  and  tin  ashes  one  ounce,  li- 
tharge one  ounce,  antimony  one  ounce,  sand  one  ounce, 
nitre  four  ounces ;  calcine  or  melt  them  together,  pul- 
verize, and  mix  them  with  a  due  proportion  of  flux,  as 
the  nature  of  the  glass  may  require  ;  or  take  more  or  Icsi 
of  any  or  all  the  above,  according  to  the  depth  of  coleur 
desired. 

Method  IT.  Take  any  preparation  of  Naples  yellow, 
or  silver,  or  any  compound  which  contains  silver,  or  an- 
timony, or  any  metal,  semi-metal,  mineral,  clay,  earth, 
or  stone,  or  calcareous  matter  which  will  yield  a  yeflow, 
that  will  stand  the  test  of  fire  ;  any  or  all  may  be  tem- 
pered with  any  kind  of  yellow  enamel  or  yellow  glass,  at 
made  harder  or  softer  by  the  addition  of  any  of  the  salts, 
leads,  flints,  earths,  or  stones,  &c.  mentioned  in  the  me- 
thod to  make  green ;  always  observing,  that,  the  leads, 
salts,  &c.  render  it  softer,  and  the  flints,  earths,  stones, 
&c.  harder,  as  is  the  case  with  all  enamek  and  glasses : 
but  I  think  Method  I.  the  best. 

To  make  Blue. 

Method  I.  Take  prepared  cobatt  one  ounce,-  sand  one 
ounce^  red  lead  ode  ounce,  nitre  one  ounce,  flint  glass 
two  ounces ;  melted  together  by  fire^  pulvierized  ancf 
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fluxed  according  to  the  degree  of  softness  or  strength  of 
colour  required. 

Method  ir.  Take  smalt  of  any  kind,  or  blue  prepared 
from  lapis  lazuli  or  azure-stone,  or  copper  or  silver,  or  any 
kind  of  metal,  semi-metal,  mineral,  earth,  or  calcareous 
matter,  from  which  a  blue  or  blue-green  can  be  drawn 
which  will  stand  the  test  of  fire  ;  mix  them  with  flux,  or 
any  kind  of  glass  or  enamel,  and  render  it  more  hard, 
with  an  addition  of  pulverized  flint,  or  stone,  or  earth, 
or  any  vitrifiable  substance  ;  or  more  soft,  by  any  prepa- 
ration of  lead,  or  any  kind  of  salt,  naturaji  or  prepared: 
but  I  think  Method  I.  the  best. 

To  make  Olive. 

Method  I.  Take  one  ounce  of  the  blue  as  prepared 
in  Method  I.  half  an  ounce  of  black  as  prepared  in  Method 
I.  half  an  ounce  of  yellow  as  prepared  in  Method  I. ;  grind 
them  for  use ;  if  necessary,  add  flux  to  make  it  softer. 

Method  11.  Take  of  any  of  the  blues,  or  any  or  all 
tbe  materials  from  which  the  blues  are  made,  any  of  the 
black,  or  any  or  all  of  the  materials  from  which  the  blacks 
are  inade,  or  any  of  the  bro^vn8,  or  any  or  all  of  the  ma- 
terials fronj  which  the  browns  are  made,  and  yellow,  or 
any  or  9II  of  the  materials  from  which  the  yellows  are 
made ;  mix  any  or  all  these  together  as  the  tint  requires ; 
harden  or  soften  them  as  is  observed  for  the  greens,  or 
take  any  metals,  semi-n^etals,  minerals,  ores,  flints, 
^ands,  earthy,  stones,  spars,  petrifactions,  or  any  calca- 
reous matter,  or  any  matter  which  will  yield  a  colour 
when  fluked  ^  bi;t  the  first  is  the  best. 

To  make  White, 

Method  I.  Take  tin  prepared  by  aqua-fortis  one 
Hunc^,  red  lead  one  ounce,  of  white  pebble-$tone  or  ha- 

^x2         '  tural 


340     ^Patent  for  preparing  vancuSiEnamd  Calows, 

tural  crystal  two  ounces,  nitre  one  ounce,  arsenic  one 
drachm,  with  equal  parts  ofjux,  or  more  or  less  as  the 
softness  or  opacity  may  require;  melted,  calcined,  or 
used  raw. 

•  Method  11.  Take  lead  and  tin  ashes,  or  any  prepara* 
tion  of  lead  and  tin,  and  bone-ash,  or  any  matter  con- 
taining arsenic,  or  any  white  stone,  earth,  or  clay,  or 
any  calcareous  matter,  or  any  wares  or  pdrcelains,  talcs, 
fipars,  plaster  of  Paris,  chalk,  lime,  or  whitening,  or 
any  matter  which  will  retain  a  whiteness  in  tbe  fire,  or 
any  wliite  glass,  or  any  white  enamel  j  take  any  or  all  of 
these,  and  temper  them  with  any  of  the  preparations  of 
lead  or  salt,  or  both,  to  ^-ender  thpm  more  soft^  as  men-* 
tioned  in  method  to  make  green ;  or  harden  them  with 
sands,  flints,  stones,  clays,  earths,  &c.  moi^e  or  le^  of 
any  or  all :  but  I  think  Method  I.  the  best. 

To  make  Pmple, 

^lethod  I.     Take  the  finest  gold,  dissolve  it  in  aqua* 
regia,  regulated  with  sal  ammoniac  ;  put  it  in  a  sand 
heat  for  about  forty-eight  hours  to  digest  the  gold,  col- 
lect  th^  powder,  grind  it  with  six  times  its  weight  of  sul- 
phur, put  it  into  a  crucible  on  the  fire  till  the  sulphur  is 
evaporated,  then  amalgamate  the  powder  with  twice  its 
^veight  of  mercury,  put  it  into  a  mortar  or  other  vessel, 
and  rub  it  together  for  about  six  hours,  with  a  small 
quantity    of  water  in   tbe   mortar,    which   change  fre- 
quently, evaporate  the  remaining  mercury  in  a  crucible, 
and  add  to  the  powder  ten  times  its  weight  of  flux,  or 
more  or  less  as  the  havdness  or  softness  of  the  colour  may 
require. 

Method  II.     Dissolve  gold  in  aqua-regia,  precipitate 
it  with  a  solution  of  tin  in  aqua-lortis  ;  mix  it  with  eight 
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times  its  weight  of  flux,  or  more  or  le^s  as  the  hardn^si 
or  softness  of  the  colour  may'  require. 

Method  III.  Or  take  manganese  and  copper,  and  any 
preparation  of  cobalt,  with  saJt  of  tartar,  temper  thern 
with  any  kind  of  purple,  blue,  or  black  enamels,  or 
glasses,  or  ingredients  for  making  enamels  oi*  glasses; 
take  more  or  less  of  any  or  all  these,  and  flux  it  or  then^ 
as  the  colour  requires.  The  gold  may  be  prepared  by 
limalgamation  only,  or  solution  only,,  or  by  any  precipi^ 
tate,  evaporation,  calcinatipn|  p|:  fusdoii:  but  I  tbip]^  ' 
Method  I.  preferable. 

To  make  Rose  Colour, 

Method  I.  Take  purple  as  prepared  Method  I.  mix  it 
with  thirty,  times  its  weight  of  flux,  and  one  hundredth 
part  of  its  weight  of  silver  leaf,  or  any  preparation  of  sil. 
ver,  or  vary  the  proportion  of  the  flu5f  and  silver,  as  the 
quality  of  the  colour  may  require ;  or  any  of  the  other 
preparations  for  purple  will  do,  varying  the  proportion  of 
the  flux  and  silver  as  above ;  or  any  materials,  from  which 
purple  can  be  produced,  will  with  the  addition  of  silver 
^nd  flux,  answer :  but  Method  I.  is  the  best. 

To  make  Brorm. 

Method  I.  Take  red  lead  one  ounce,  calcined  iron  one 
ounce,  antimony  two  ounces,  litharge  two  ounces,  zaflfer 
one  ornice,  sand  two  ounces,  calcined,  or  melted  together, 
or  ufiied  raw,  as  may  be  most  expedient,  or  xary  the  propor- 
tions of  any  or  all  thjB  above  as  tin^  or  quality  may  require. 

Method  II.     Take  any  preparation  pf  antimony,  cOr 

bait,    manganeze,  tin,  silver,   gold^  iron,  lead,  copper, 

ripe,  pUtina,  nickel,  arsenic,  bismuth,  mercury,  or  any 

•ptber  metal,  spmi-metal,  mineral,  clay,  earth,  stone,  sand, 

pr  any  calcareous  matter,  n^ral  or  prepared,  firom  which 
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colour  can  be  drawn,  and  temper  any  or  all  of  the  above 
with  flux,  or  an}^  enamel  or  ingredient  for  making  enamel 
or  glass,  or  ingredients  for  making  glass.  Browns  may 
be  produced  in  greater  abundance  from  a  greater  variety 
cf  metals,  semi-metals,  minerals,  earths,  ochres,  umbers, 
and  calcareous  matters,  than  any  other  colour,  as  almost 
every  metal  will  yield  a  brown:  hut  I  think  Methodl.  the 
)iest. 

Method'of  application.  The  aforesaid  colours  may  be 
applied  to  vessels  of  glass  in  the  following  manner :  viz,  by 
painting,  printing  or  transferring,  dipping,  floi^tii^^  and 
prounding. 

Ta  paint f  mix  the  colours  (when  reduced  by  grhjd- 
fag  to  a  fine  powder)  with  spirits  of  turpentine,  temr 
per  them  with  thick  oil  of  turpentine,  and  apply  Aem 
with  camel  hair  pencils,  or  any  other  thing  tbought 
proper ;  or  mix  them  with  niit  or  spike  oil,  or  any  other 
essential  or  volatile  oil,  or  with  water,  in  which  C9se  use 
gum  arabic,  or  any  other  gum  that  will  dissolve  in  water, 
cr  with  spirits,  yarnislies,  gums  of  any  kind,  waxes,  or 
lesins  :  but  the  first  I  conceive  to  be  tlie  best. 

To  print ytoke  a  glue  bat,  full  size,  for  the  subject, 
cliarge  the  copper-plate  with  the  oil  or  colour,  and  take 
the  impression  with  tlie  bat  from  the  plate,  which  ijmpres- 
sion  tnmsfer  on  the  glass  ;  if  the  impression  be  not  strong 
enough,  shake  some  dry  colour  on  it,  which  will  adhere 
to  the  moist  colour ;  or  take  any  engraving  or  etching,  or 
«tamp,  or  cast,  and,  having  charged  it  with  the  oil  or 
colour,  transfer  it  on  the  glass  by  means  of  prepared  pa- 
per,  vellum,  leather,  or  any  other  si^bstance  that  will 
answer :  but  I  think  the  first  the  best.  Any  of  the  afore- 
said engravings,  etchings,  stamps,  casts^,  or  device,  may 
1w  charged  with  waters,  oijsj   yarnishe3,   or  glutinous 
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matters  of  any  kind,  reduced  to  a  proper  state,  as  is  n6* 
cessary  in  printing  in  general ;  any  or  all  of  these  may 
be  used  alone,  or  mixed  with  the  colours.  When  used 
alone,  the  colour  is  to  be  applied  in  powder  as  before 
mentioned. 

To  dip^  mix  jthe  colour  to  about  the  consistency  of  a 
cream  with  any  of  the  ingredients  used  f6r  printing, 
Tvherein  dip  the  glass  vessel,  keep  it  in  motion  till  smooths 

To  groundy  first  charge  the  glass  vessel  with  oil  of  tur- 
pentine, with  a  camel-hair  pencil,  and  while  moist  apply 
the  colour  in  a  dry  powder,  which  will  adhere  to  the  q\\^ 
or,  instead  of  oil  of  turpentine,  use  any  of  the  materiab 
used  for  printing  :  but  I  think  the  first  the  best. 

To  floaty  mix  the  colour  with  any  of  the  ingredients  used 
for  printing,  to  a  consistency  according  to  the  stre^th 
of  ground  required,  float  it  through  a  tube,  or  any  other 
vessel,  moving  or  shaking  the  piece  of  glass  till  the  colour 
is  spread  over  the  part  required. 

In  witness  whereor,  &x*. 


Specification  of  the  Patent  granted  to  Marc  Tsambard 
Brun^l,  of  PortseUy  in  the  Country  of  HantSy  Gentle-; 
man ;  for  Saws  and  Machineiy  upon  an  impraoed  ConA 
structionfor  sawing  Timber  in  an  easy  and  expeditious 
Manner.     Dated  May  7,  1805. 

With  a   Plate, 

X  O  afl  to  whom   these  presents  shall  come,  Ibtt* 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Marc  Isambard  BruneJ,  do  hereby  declare,  that 
ifay  said  invention  is  descrilied  by  the  drawings  and  expte-* 
nations  thereof  hereunto  annexed,  and^the  following  de* 
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scriptxon  thereof,  viz.  the  saws  are  intended  to  be  of  t 
circular  form ;  and,  in.  order  to  obtain  a  great  diameteri 
made  of  two  or  more  pieces  of  sheet  steel,  properly  ad- 
justed and  iix^  together,  see  Figs.  1,  2,  3,  4  and  .7> 
(Plate  XIV).  The  saw  Fig.  1,  is  made  of  eight  pieces* 
The  pieces  AAA  having  been  cut  to  the  proper  shape, 
and  fitted  together  at  the  edges,  as  represented  at  B,  Fig. 
4>  are  screwed  (see  I,  1,  l,  Fig.  1.)  against  a  fianch  A, 
Fig.  2,  which  has  been  previously  turned  very  flat ;  the 
boles  through  which  the  screws  pass  are  cut  in  an  oblong 
fOrm>  in  order  to  admit  of  adjustment.  When  the  plated 
have  been  thus  fastened  to  the  fianch  A>  another  flanch 
C,  Fig.  1  and  2,  is  laid  upon  the  plates;  and,  in  Order  td 
make  it  fit,  and  bear  with  equal  power  upon  each  plate^ 
several  thicknesses  of  paper  or  leather,  of  the  size  of  the 
ibmch,  are  placed  between  it  an.d  the  plates.  The  flanch 
C,  is  fastened  to  the  other  by  screws  2,  2,  2,  &c.  Before 
they  are  screwed  tight  the  plates  are  drawn  in  concentric 
cally,  by  means  of  wedges  3,3,3,  &c.  in  order  to  clo» 
the  joints.  It  must  be  observed  that  the  joints  made  in  the 
form  B,  Fig.  4,  must  be  turned  according  to  ihe  direction 
of  the  revolving  motion  of  the  saw.  Saws  composed  of 
three  or  more  pieces  are  intended  to  be  fitted  and  fastened 
in  the  manner  before  described ;  if  composed  of  two 
pieces  (see  Fig.  3)  the  joining  edge  must  be  hollow  at  the 
part  A  of  the  plate,  and  sharp  at  B,  seeo  A  and  o  B. 

Specification  of  the  Machinery.  The  Impfrovements  in 
the  machinery  for  sawing  timber  in  a^  easjr  and  expedi- 
tious manner  consistin  the  modes  of  laying  ftnd  holding 
the  piece  of  wood  in  the  carriage  or  drag,  in  the  facility  of 
shifting  the  saw/rom  one  cut  to  another,  and  in  the  prac- 
ticability of  sawing  both  ways  either  towards  or  from  the 

sjiw  or  saws. 
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The  Figures  5,  6,  7,  and  8  *,  represent  the  machinery 
fitted  up  with  bne  circular  saw  only.  The  circular  saw 
A  is  adjusted  upon  a  spindle,  of  a  cylindrical  form,  whi6h 
turns  within  rodino^s  C  C.  The  saw  is  intended  to'  *be 
turned  with  either  a  strap  oi*  a  band,  moved  hyiiiy 
power  (wind,  water,  steam,  horses  or  nien).  The  drifm 
D  Figs.  5  and  6,  is  to  receive  a  strap.  'The  log  ot  piece 
of  timber  (see  E,  Figs.  5j  6,  7,  8,)  is  placed  upond'd^ag 
or  carriage  F,  and  held  fast  by  means  of  clam jis  G.  The 
carriage  or  di'ag  is  moved  to  and  from  the  saw  by  the 
handle  or  crank  H,  Figs.  5,  6,' and  8,  commuhicatiiig, 
by  the  assistance  of  cog  wheels,  to  a  pinion  J;  Figs."  5  and 
7>  which  engages  in  a  rack  K,  Fig.  7.  The'drag  (A' Car- 
riage is  furnished  with  rollers,  in  order  to  ease  its  longitu- 
dinal motion,  and  is  intended  to  be  moved  by  hand,' in 
order  to  accelerate  or  stop  it  at  pleasure.  The  length  of 
the  carriage  or  drag  is  acdordirigto  the  size  of  the  tiniBer 
intended  to  be  converted  by  such  machinery. 

When  the  saw  has  performed  one  cut,  \t  is  shifted  to  the 
next  in  the  following  manner':  supposing,  for  example, 
that  the  saw  has  been  through  the  first  cut  1 ,  see  the  log 
E^  Fig.  5,  the  saw  is  then  moved  collaterally  to  the  next 
-  cut  2,  and  so  on,  and  kept  to  its  place  by  means  of  a 
screw  N,  Figs.  5  and  6.  This  screw  N  is  complete  at  one 
end  to  the  extremity  of  the  cylindrical  shafts,  and  passes 
in  a  direction  parallel  to  it  through  the  rodings  C  +, 
Figs  5,  6,  and  8.  This  manner  of  sawing  timber  requires 
no  fastening  to  the  log  when  it  is  intended  to  be  slabbed, 
only  excepting,  however,  when  the  log  i^  crooked,  in 
which  case  it  may  be  forced  to  become  straighter  by  the 
assistance  of  cramps  G,  G,  Figs.  5,  6,  7,  8.  M,  M,  Fig. 

*  Fig.  5  is  jv  transversal  section,  Fig.  6  a  plan.  Fig.  7  a  lateral  feciion, 
tig,  8  an  elevation. 
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S,  represent  circular  wedges  intended  to  follow  the  cut 
opened  by  the  saw,  and  by  that  means  to  ease  the  frictioD, 
and  to  steady  the  piece  of  wood*  The  circular  wedges 
move  collaterally  i^hen  shiftedi  in  order  to  meet  with  the 
next  cut  of  the  saw.  The  drag  or  carriage  might  be 
Inoved  (if  found  more  advantageous.)  by  the  machinery^ 
which  gives  motion  to  the  saww 

The  Figs.  9  and  10  represent  the  manner  of  adjusting 
several  saws  on  one  spindle,  by  which  meaifs  a  piece  of 
wood  may  be  partly  or  entirely  converted  at  one  opera- 
tion.   In  that  case  the  flanches  of  the  saws  are  fixed  upon 
an  iron  drum  A^  Figs.  9  and  10,  and  kept  firm  and  close 
with  each  other  by  four  bolts  1>  2,  3,  4,  Fig.  iOs    In  or- 
der to  lower  the  saw  or  saws  when  they  weai'  away,  ihe 
side  rails  P,  P^  Figs.  9  and  10  may  be  depressed  by  means 
of  the  wedges  Q,  Q,  Figs.  9  aiid  10.    It  must  be  ob- 
served, that  the  log  or  piece  of  wood  does  not  lay  close 
upon  the  drag  or  carriage ;  it  is  raised  by  some  pieces 
placed  crosswise,  see  O,  O,  O,  Figs.  5,  6,  7,  and  8  :  tbe 
circular  wedges  described  at  M  M,  Fig.  8,  are^also  repre- 
sented at  M.  Fig.  1 1 ,  they  revolve  by  the  motion  of  the 
log,  and  keep  each  piece,  and  consequently  the  wbok 
log,  steady.  " 

Fig.  12  represents  an  instrument  composed  with  one  or 
several  plates  of  metal  to  be  used  in  lieu  of  the  circohr 
wedge  or  wedges.  The  distance  between  these  plato  ii 
regulated  by  that  between  the  saws. 

Fig.  13,  represents  the  breadth  of  the  plates  descriM 
above. 

In  witness  whereof,  &c. 

Note.  Ihere  are  several  letters  marke<1  in  the  dnw^ig  atucbedn 
the  specification  enrolled  in  the  office  which  are  not  meiiiioucd  io  tbe 
^escriptioOi  tbey  have  therefore  been  omiitcd  in  the  plate. 
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' Additional  Experiments  and  Benutrks  on  mi  mri^citi  Sub^ 
stance f  which  possesses  the  prindpsd  charactejistitfrf^ 
perties  of  Tannin. 

« 

By  Charles  Hatchett,  Esq.  F.R.S. 
(Concluded  from  Page  362.) 

x\S  many  vegetable  substances  wlien  roasted,  yield 
by  decoction  a  liquid  whiph  in  appearance  much  reKm- 
bles  the  artificial  tanning  matter  wha^  dissolved  in  water; 
I  roasted  some  of  the  commo;i  dried  peas,  hor^e-beanSp 
barley,  and  wheat  flour,  tlie  decoctions  of  whiph  hoWi? 
ever  did  not  afford  any  precigitate  by  solution  of  isiogbus^ 
Even  the  decoction  of  coffee  did  not  yield  any  precipi« 
tate  by  this  method,  until  several  hours  had  elapsed,  and 
I  found  that  the  precipitate  so  formed  was  permanently 
_  soluble  in  boiling  water.  But  to  explain  this,  i|re  must 
r^pollect,  it  is  extremely  probable,  that  some  peqi|liar 
f)iopty  is  required  in  the  roasting  of  such  bpdies  before 
the  tanning  substance  can  be  developed :  and  this  seems 
to  be  corroborated  by  some  experiments  which  I  m^^de  on 
the  decoction  of  a  sort  of  coffee  prepared  froip  the  chi- 
corde  (I  suppose  endive)  root,  which  was  given  ipip  by 
Sir  Joseph  Banks;  for  although  this  decoction  did  not 
afford  an  immediate  precipitate  with  solution  of  gelatine^ 
end  although  the  precipitate  was  also  apparently  dissolved 
by  boiling  water,  yet  upon  cooling,  the  same  precipitate 
was  reproduced  in  its  original  state.  I  am  therefore 
inclined  to  believe,  that  the  tanning  substance  is  really 
developed  in  many  of  the  vegetable  bodies  by  heat,  but 
that  a  certain  degree  of  temperature,  not  very  easy  to  de- 
termine, is  absolutely  requisite  for  this  purpose. 

Y  y  2  before 
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Bef6re  I  conclude  this  section^  it  may  he  proper  to  oh- 
seiivey  that  when  a  smail  quantity  of  nitric  acid  was  added 
to  any  of  the  above-mentioned  decoctions,  and  when 
these  had,  been  subsequently  evaporated  to  dryness,  and 
afterwards  dissolved  in  distilled  water,  they  were  con- 
verted into  a  tanning  substance  perfectly  similar  to  that 
which  is  produced  by  the  action  of  nitric  acid  on  the  va- 
rieties of  coal. 

§  VI. 

In  the  preceding  Paper,  a  variety  of  the  tanning  sub- 
stance was  slightly  noticed,  which  was  formed  by  the  ac- 
tion of  sulphuric  acid  upon,  common  resin,  eiemi,  amber,' 
&c.  &c. ;  and  as  an  instance' hsls  occurred  of  the  formation 
of  the  siame  substance  froip  camphor,  accompanied  hy* 
circumstances  which  tend  to  increase  our  knowledge  of 
the- properties  of  the  latter,  I  shall  here  describe  thisfx- 
periment. 

i!xperiment  on  Camphor  with  sulphunc  Acid, 

The  effects  prpduced  on  camphor  by  sulphunc  aci^ 
have  been  but  very  superficially  examined ;  for  all  that 
has  hitherto  been  stated  amounts  to  this,  that  camphor  is 
dissplved  by  sulphuric^ acid,  that  a  brown  or  reddish-liVown 
solution  is  formed,  and  that  the  camphor  is  precipitate4 , 
unchanged  from  this  solution  by  water.  These  facts^ 
however,  only  relate  to  a  certain  period  of  the  operation, 
for  if  this  be  long  continued,  other,  effects  are  produced, 
which  i  shall  now  describe.-  .    ^      -^ 

A.  To  one  hundred  grains  of  pure  camphor  put  info 
a,small  glass  alembic,  pne  ounce  of  concentrated  sulphuric 
acid  was  added.  The  camphor  immediately  became  yel- 
low, and  gradually  dissolved,  during  which,  the  acid 
progressively  changed  to  brownish-red,  and  afterwards  to 
brown.     At  this  period,   scarcely  any  sulphureous  add 
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was  evolved,  but  in  about  one  hour  the  liquid  became 
blackish- brown;  much  sulphureous  acid  gas  iitas  theu^ 
produced,  and  continued  to  increase  during  four  hours, 
when  the  whole  appeared  like  a  thick  black  liquid,  at. 
which  periocj  not  any  odour  or  appearance  of  campbort 
could  be  perceived,  but  only  that  of  the  sulphureous  aoi'd^ 
After  two  days,  during  which  time  tlie  alembic  had  not 
been  heated,  there  did  not  appear  any  alteration^  unless  thafe 
the  production  of  sulphureous  gas  was  much  diminished/ 
The  alembic  was  then  placed  in  a  sand-bath  moderately 
warm,  by  which  more  of  the  sulphureous  gas  was  ob-* 
taitied,  but  this  also  soon  began  to  abate.  After  the  lapile 
of  two  other  days,  I  added  gradually  six  ounces  of  col4 
water,  by  which  the  liquid  was  changed  to  irfeddish-browni 
k  considerable  cofigulum  of  the  same  co)6ur  subsided, 
the  odour  of  sulphureous  gas,  which  in  some  measure  had 
still  prevailed,  was  immediately  annulled,  and  was  suc^ 
ceeded  by  one  *which  resembled  a  mixture  qf  oils  of  la^ 
vender  and  peppermint. 

The  whole  was  then  subjiected  to  grac^ual  dhtil!atio0| 
jjuring  which,  the  water  canie  over  strongly  impr6giiati^ 
with  the  odour  above-mentioned,  aCcompanie4  by  a  y^I^ 
Jowish  oil  which  floated  on  the  top  of  it,  and  which,  a« 
far  as  could  be  ascertained,  amounted  to  abool;  t!)re9> 
grains.  "  -         ' 

B.  When  the  whole  of  the  water  was  come  over,  tfaer€t 
was  again  a  dieht  production  of  sulphureous  gas.  I  then 
added  two  ounces  of  water,  which  I  drew  o^'  by  distilla-. 
tion,  bqt  did  not  obtain  any  ojf  the  vegetable  essential  oil 
Svhich  has  been  nientionetjl,  nor  did  th^  bdOur  of  it  return^ 
J  therefore  qontir^ued  the  distillation  until  jrj  dry  biai^ish 
brown  mass  remained ;  this  was  wel\  washed  tirith  w^irtn 
dii^tilled  water,  by  which,  however,  no^ing^  -was  chc- 
tracted ;  but  when  two  q^uncep  of  al^^hotl  weredk;ested  oi^ 
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it  during  twenty-four  hours,  a  very  dark  brown  dnc^ure 
'was  formed. 

The  residuum  was  digested  with  two  other  ounces  of . 
alcohol  in  like  manner,  and  the  process  was  repeated  un* 
til  the  alcohol  ceased  to  act. 

The  residuum  had  now  the  appearance  of  a  ooippact 
^  tort  of  coal  in  small  fragments ;  it  was  then  well  dried, 
and  after  exposure  to  a  low  r^d  he^t  \n  a  close  Tcssel 
ireighed  fifty  three  grains. 

C  The  different  portions  of  the  solution  formed  by  al* 
cohol  were  added  together,  and  being  distilled  by  means 
of  a  water-bath  y  a  blackish  brown  substance  was  obtained, 
irbich  had  the  appearance  of  a  resin  or  gum  with  z,  sliglit 
pdour  of  caromel,  and  weighed  49  grains.  ^ 

The  products  therefore  which  were  thus  obtained  fron) 
100  grainy  of  camphor  wh/cn  treated. ^itb  sulphuric  acid, 
were, 

A.  An  essential  oil  which  had  an  odour  soone- 
what  resembling  a  mixture  of  layep^er  and  pepper- 
mint, about        -         .        ,        ^        -        .        -        5 

B,  A  compact  and  very  hard  sort  of  coal  in  small 
fragments        --.-        -        -        -'-         jf} 

C*  And  a  blackish  brown  substance  of  a  resinous 
appearance    '--,-k*         ^         -4? 
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From  thi$  statement  it  appep-rs,  that  there  was  an  increase 
in  the  weight  amounting  to  five  grains,  which  I  attribute 
partly  to  oxygen  united  to  the  carbon,  and  partly  to  a 
portion  of  water  so  intimately  combined  with  the  la^t 
pfoduct,  that  it  could  not  be  expelled  from  it  by  heat 
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v^ithout  subjecting  it  to  decomposition.    The  properties 
of  this  substance  were  as  follows  : 

1.  It  was  extremely  brittle,  had  somewhat  of  the 
odour  of  caroniely  the  flavour  was  astringent,  and  it  spee- 
dily dissolved  in  cold  water,  and  formed  with  it  a  perma- 
nent dark  brown  solution. 

2.  This  solution  yielded  vdry  dark  brown  precipitates 
by  the  addition  of  sulphate  of  iron,  acetite  of  lead,  mu- 
riate of  tin,  and  nitrate  of  lime. 

3.  Gold  was  copiously  precipitated  by  it  from  its  so- 
lution in  the  metallic  state;  and 

4.  By  solution  of  isinglass,  the  whole  was  completely 
precipitated,  so  that  after  three  or  four  hours,  a  colour** 
less  water  only  remained. 

The  precipitate  was  nearly  black,  and  was  intoluble  lit 
boiling  water  ;  from  which  property,  as  \^ell  as  fVom  the 
effect  produced  upon  prepared  skin  by  the  solution,  it 
was  evident,  that  the  substance  thus  obtained  from  cant-* 
phor,  was  a  variety  of  the  artificial  tanning  matter,  much 
resembling  that  which  may  be  obtained  from  resinous  bo- 
dies by  means  of  sulphuric  acid.  But  it  must  be  observed^ 
that  this  sort  of  tanning  substance  seems  to  act  less  pow- 
erfully on  skin,  than  that  which  is  prepared  from  carbo- 
naceous substances  by  nitric  acid,  and  the  precipitate 
which  the  former  produces  with  solution  of  gelatine  is 
tnore  flocculent  and  less  tenacious,  than  that  which  in 
like  manner  is  formed  by  the  latter. 

It  is  however  remarkable,  that  whqn  a  small  quantity  of 
nitric  acid  was  added  to  the  solution  of  the  substance  ob« 
tained  from  camphor,  and  when  after  evaporating  it  to 
dryness,  the  residuum  was  dissolved  in  water,  a  reddish 
brown  liquid  was  formed,  which  acted  in  every  respect 
similar  to  the  tannini;  substance  obtained  from  the  varie- 
ties  of  coal  by  nitric  ^cid. 

h  VII. 
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§vn. 

From  the  experiments  which  have  been  related,  it  apk 
pears  that  three  varieties  of  the  artificial  tanning  substance 
'  may  b^  formed,  viz. 

1st.  That  which  is  produced  by  the  action  of  nitric? 
acid  upon  any  carbonaceous  substance,  whether  vege^ 
table,  animal,  or  mineral. 

2dly.  That,  which  is  formed  by  distilling  nitric  acid 
from  common  resin,  indigo,  dragon's  blood,  and  various 
other  substances ;  and, 

3dly.  That  which  is  yielded  to  alcohol  by  comtaon  re- 
sin, elemi,  asa  fcetida,  camphor,  &c.  after  these  bodies 
have  been  for  some  time  previously  digested  with  sol- 
.phuric  acid. 

Upon  these  three  products  I  shall  now  make  a  few  re- 
-marks, which  I  have  hitherto  postponed,  in  order  that 
tbe  account  of  the  experiments  might  not  be  interrupted. 

The  first  variety  is   that  which   is    the    most  easily 
formed ;  and  froni  some  experiments  which  were  pur- 
,  posely  made,  I  find  that  100  grains  of  dry  Vegetable  char- 
coal afford  120  of  the  tanning  substance;  but  as  it  is  ex- 
tremely difficult  completely  to  expel  moisture,  or  even 
the  whole  of  the  nitric  acid  which  has  been  employed*, 
.  an  allowance' of  about  three  or  four  grains  ought  to  be 
,  made,  so  that  after  this  deduction  we  may  conclude,  that 
loo  grains  of  vegetable  charcoal  yield  116  or  117  of  the 
dry  tanning  substance. 

The  proportions  of  the  constituent  parts  of  this  sub- 
stance I  have  not  as  yet  ascertained;  but  fromltbe 
iQanner  by  which  it  is  produced,  carbon  is  evidently 

*  The  most  effectual  method  of  expelling  the  nitric  acid,  i«  to  re- 
duce the  tanning  subtance  to  powder,  and  repeatedly  eraporate  different 
portions  of  distilled  water  from  it  in  a  glass  or  norcelaia  basio. 
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the  base  of  it>  and  is  the  predominating  essential  ingre<r. 
dient.  •  „ 

»  I  I  •  /  - 

.Frooni  §  III.  experiment  F^  it  also  appes^rs,  tbat^tba . 
o.ther .  coftipQnent  parts  are  oxygen,  liydrogen,  and  ni-. 
trpgen  ;  for  ^vhen  the  artiBQiaJ  tanning  substanqe  was  dis^ 
tilled,  ammonia  and  carbonic  acid  were  obtained.  exolu<« 
sive  of  a  rery  small  portion  of  a  yellow  liqv^or,  which 
stained  the  upper  part  of  the  retort,  and  which,  from  its 
tenacity  and  insolubility  in  watet  and  alcphol,  appeared 
to  be  of  an  oily  nature. 

As  I  had  taken  every  precaution  respecting  the  cbar« 
coal  which  had  been  employed,  1  was  at  fitst  induced  to 
consider  the  above  facts  as  almost  positively  demonstra-.* 
tive  of  the  presence  of  hydrogen  in  charcoal,  but  upon 
farther  reflexion  j  and  upon  weighing  some  of  the  circum* 
stances  which  attend  the  formation  of  the  artificial  tan- 
ning substance,  I  still  feel  on  this  point  very  considerable 
doubt;  for  I  have  constantly  obs€;rved,  that  diluted  nitric 
acid,  acts  upon  charcoal  more  effectually,  in  the  forma* 
tion  of  the  tanning  substance,  than  when  it  is  employed 
in  a  concentrated  state ;  a»id  it  appears  therefore  very 
probable,  that  hydrogen  may  have  been  afforded  by  a 
portion  of  water  decomposed  during  the  process.  For 
admitting  that  the  new.compound  (formed  by  the  action  of 
nitric  acid  upon  charcoal)  may  possess  a  certain  degree  of 
affinity  for  hydrogen,  this  being  exerted  simultaneously 
with  the  affinity  for  oxygen  possessed  by  nitrous  gas,  may 
fesDecially  when  the  last  is  in  a  nascent  state)  effect  a  de« 
^nposition  of  a  portion  pf  water,  the  hydrogen  of  which 
would  therefore  enter  into  the  composition  of  the  tanning 
substance,  whilst  the  oxygen  would  supply  the  place  of 
part  of  that  which  had  becq  taken  from  the  nitric  acid. 

Many  of  the. properties  of  the  tanning  substance  pre- 
pared from  coal  by  nitric  acid  are  v'ery  rtmarkable,  par- 
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ticuUrly  those  which  have  been  noticed  in  §  III.  expeti- 
xncuits  F  and  G. ;  for  surely  it  is  not  a  little  singular/ that 
this  substance  when  burned  should  «snit  an  odour  so  very 
similar  to  animal  matter,  notwithstanding  that  the  tanning 
substance  bad  been  prepared  from  pure  vegetable  -Gfaai^ 
coal.  And  again  In  experiment  G.  the  portion  which 
had  not  bera  precipitated  by  solution  of  isinglass,  was, 
when  dried,  found  to  possess  a  strong  vegetable  odour 
very  analogous  to  oak  bark,  althot^h  charcoal  is  inodor- 
ous, and  isinglass  very  nearly  so. 

But,  after  all,  the  most  extraordinary  properties  of  this 
substance  are  certainly  those  which  so  nearly  approsu:h  it 
tb  the  vegetable  principle  called  tannin;  for  it  perfecdy 
resembles  this  principle  by  its  solubility  in  water  and  in 
alcohol,  by  its  action  upon  gelatine  and  upon  skin,,  by  the 
e;dects  which  it  produces  upon  met^llk:  solutions,  upoa 
those  of  the  earths,  and  of  the  alkalis. 

The  sulphuric  and  muriatic  acids  also  affect  the  solutimis 
ef  it  as  they  do  those  of  tannin ;  and  the  only  marked 
difference  which  as  yet  has  been  found  in  the  characters 
of  the  artificial  substance  and  o(  tannin y  is,  that  the  former 
is  produced,  whilst  the  varieties  of  the  latter  are  more  or 
le^  destroyed  by  nitric  acid.  This,  for  the  present  a| 
least,  must  draw  a  line  of  separation  between  them^  but 
we  must  not  forget,  that  even  the  varieties  of  tannin  ♦  dd 
not  accord  in  the  degree  of  destructibility. 

The 

^  I  shall  here  venture  to  state  some  idens  \\h'«h  have  occundU^ 
jtit  on  the  probable  cause  and  mode  of  the  formation  of  tannio. 

Mr.  Biggin  has  proved,  ihat  similar  barks,  when  taken  from  tries  at 
d^Herent  seasons,  diifer  as  to  the  quaiuiiies  of  tannin  oontaiQed  ia 
ihem.     CPhil.  Trans.  1799.  P-  -59.) 

Mr.  Davy  also  observes,  *'  tliat  the  proportions  of  the  aitringeni 
principles  in  barks  vary  cotxsiderably  Jtccordlng  as  their  age  and  size 
^re  dWVfrent." 

"Thai 
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.    The  second  variety  of  the  tanning  substabce  is  obtained 
from  a  great  number  of  vegetable  bodies,  such  as  indig6^ 

dragon*^ 

**  That  M  &etj  astringent  bark  the  interttir  white  hark  (Which  it 
the  part  next  to  the- alburnum)  contains  th^  Ibrgeit  quantity  of  taanttf. 
Tbe  pifoponkm  of  extraoiive  matter  is  generally  gwattoit  in  thb  middle 
Off  colourad  part ;  but  the  apidermis  seldom  furntthet  cither  tanaio  irt 
extractive  matter.** 

ileveover  Mr.  Davy  remarks,  "  that  the  white  cortical  hiyera  are 
cdhiparativeiy  most  abundant  in  young  treet^  and  hence  their  barhf 
eoiftain  in  tlie'same  weight  a  laiger  propbrtiott  of  taininthan  the  barict 
€f  old  trees.**    Phil.  Trans.  fSOSj  p.  t6*. 
y  We  find»' therefore^ 

.  1st.  That  the  proportion  ^(ianf^io  in  the  ^am^treM  It  dtffcMnt  ^ 
different  seasons. 

9d)y.  Thai  untiin  is.prhicipaHy  contained  in  the  %vhttie  cortical 
tayersi  or  inlerior  white  bark  which  is  next  to  the  alburnum  or  new 
^ood :  and 

Sdly.  That  these  ivhite-  cortical  lasers  are  comparatively  molt 
abnadant  in  young  trees,  and  that  their  batks  consequently  contain  in 
the  same  weight. more  tannin  than  the- barks  of  old  trees. 

I  shall  net/make  anv  remarks  on  the  iirat  of  these  facts,  asitaocords 
with  other  similar  effecu,  which  are  the  natural  consequences  of  the 
processes  and.  periods  of  A'egetatipnV  but  the  second  and  third  appear 
to  be  important ;  for  they  prove  that  tannin  is  prineipully  formed,  or 
at  least  deposited,  in  the  interior  white  bark,  which  is  next  to  the  4t!f* 
bornam  or  new  wood  ;  so  that  in  the  \*ery  same  part  where  the  sue* 
loesaive  portions  of  new  wood  are  to  be  elaborated  and  deposited,  we 
jmd.theprineipai  portion  of  tannin*.         ^ 

It  should  seem,  therefore,  that  there  is  an  intimate  connexion  ber 
.twcen  the  formation  of  new  wood  and  the  formation  of  tannin  in  such/ 
vegtMblea  as  afford  the  latter;  and  this  idea  is  corroborated  when  the 
ehemical  nature  of  these  substances  is  considered. 

]i(ifom  experiments  made  on  the  ligneous  substance  of  vegetables.  Or 
the  woody  fibre,  it  appears  to  be  composed  of  carbon,  oxygen,  hydro* 
IpiiL  and  nitrogen,  but  of  these  its  principal  and  essential  ingredient  if 
.carbon. 

In  like  manner  carbon  is  unquestionably  the  basis  and  principal  in* 

^•dieot  of  Unain*  •Considering,  iherelbre,  that  both  of  these  tub- 

j  Z  z  S  stances 
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dragon's  blood,  common  resin,  &c.  &c.  by  digesting  and 
distilling  them  with  nitric  acid.  It  is  not,  therefore,  ^uite 
^o  readily  prepared  as  that  whipli  was  first  described,  and 
its  relative  quantify,  when  gompared  with  thi^  oi^  tb^rsub- 
stapce  employed  to  produce  it,  is  less. 
;,  A«  Fosin  and  some  of  the  other  bodies  4o  not  afibid  k 
■aintil  they  have  been  repeatedly  treated  with  nitric  acid, 
find  as  during  each  operation  nitrous  g^as  is  prodaped, 
whilst  the  strength  of  the  acid  which  comes  ov^r  is  dipM- 
liisbed,  it  seems  almost  evident,  tliat  this  tanning  substsnee 
is  formed  in  ^onscquencj^  pf  part  of  the.  oxygen  of  thdni^ 
trie  acid  becomiDg  combined  with  the  bj^drdgen  of  tb^ 
•original  body,  so  as  to  form  Water  i  and  tbd  c^bon  beio^ 

stances  cousitt  principally  of  carbon,  Jthatlannin  it  Kcieted  in  lliat 
part  of  barks  r/here  the  formation  and  df position  of  new  wood  tike 
f>lace,  and  iha(  tlte  quantity  of  unnin  is  the  most  consideiabla  in  young 
-Irces,  and  secip  iherefore  to  keep  pace  with  theip  more  vigenms 
growth  and  consequent  formation  of  woody  it  uppears  verv^  piobebk 
that  those  vegetables  which  contain  tannin,  hnre  th^  faciihy  of  ab- 
sorbing more  carbon  aud  of  the  other  principle!  than  are  inmcdialely 
required  in  the  formation  of  the  dificrent  proximate  ••vegetable  sob- 
stjuires,  j^specially  the  woody  fibre  ^  that  this  exocaSy  by  ebenicsl 
-C()tnbination»  becomes  tahiun»  which  is  secret  in  the  white  iiiterior 
bark  :  that  in  this  state  it  is  a  prihciple  |>ef;uliutly  fitted  locodoorby 
-ftssimilution  to  form  new  wvpd :  that  it  is  therefore  subarqnently  ife- 
coii^posed  at  the  prdper  period^  and  is  employed  in  the  fbrmiitioa  of 
the  tiew  ^o()(| :  that  therjc  \s  not  a  ocmtinu'al  aocuqiulatibirdf  tanttiniM 
the  vegetables  which  afford  it,  as  it  ip'SUQcessii'cly.fpnned  m  and  With 
the  while  cortical  lax-era,  and  is  successively  deopuipusefi  bycuDcuniog 
to  fonn  new  wood;  and  Ustly,  that  as  the  vegetable  approacb^ttioit 
nearly  to  the  fiiU  maturity  of  ita  growth*  when  fpood  is  less  rapidlyauH 
Jess  plentifully  formed,  so  in  like  iiianuer  less  tannin  is  7ccret^»  for  the 
fabric  Mng  nearly  conipleied,  fewei  materialaare  requived: 

Such  1  am  inclined  to  stistiect,  from  the  fiicts  which  htve  ibetn  adr 
dnced,  to  bi^ihe  cause  and  mode  by  which  tannin  is  formed  inoaktsni 
■  ptheri'egetables ;  but  I  make  this  suiement  only  as  t  probibie  tfipje> 
^rc/  which  may  be  refuted  or  coii6|rqipd  (^  ^Uife  ohfertr^ijpni* 
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tfms  Iti  some"measu¥e  di^ntideS,  is  '"rendfblr^d"  capable  of 
()eing  ^acfirally  acted  upon  by  the  nitric  acid  in  a  manner 
{VemiJijf  sifPiJUr  (9  thatr  wbicb^akes  pj^awbop  it  has  beei^ 
P^viPlwiy  ccmvjprted  into  ^yapL ..  ,.    .> .;.- . 

.  Tiie^^olbur : ^f  the  precipitates  tirhioIW'ithis  tanning  sobV 
8tin|tie' yields  wirti 'gelatine  is  constantly  pate  ^  itieep  yelr 
loir,  whilst  that  of  the  precipitates  formed  by  the  firsi 
viiri«y^is*always  brown :  I  jaw  therefore  inclpced  to  be- 
ieTCj^.itb{i|t.t^^ 'different. q^Iours  of  the  precipitaties  pro-? 
djiop4^y  IthP  yarigties  of  t^njifi  4epppd  9j;i  ;tfip  state  of 
tiM^rieariioa^. 

'^'^^hen  f ^fn  and  tlie  other  bodie:^  tvere  treated  as  M>ove 
a&ictibed  wttbf  nitric  acid,  the  tjuantity  bbtained  of  th^ 
tapo\n&:  substance  w^s  ipuch  )ess  than  when  ah  equal  quaii- 
(ity  qf  co^l  \vf^  employ^,  or  even  ^ben  these  bodies 
|ia4.^ei^n  piieviogsly  poQverted  into  904I  ^n  |be  huipid  way 

by'sulpfaurio  acid* 

"'    The  cause  of  this  seems  to  be,  that  a  number  of  other 

produqts  ate  simultaneously  formed,  all  of  which  require 
>ni6re  or  less  of  c^boq  as  a  constituent  ingredient,  so  that, 
|n  consequence  qf  thp.  ^fijnitie^  which  prevaH  under  the 
(existing  circuqistances,  some  bodi^  by  -treatment  with 
nitric  acid  afiprd  })u3:  little,'  and  others  none  of  the  tanning 
substance. 

•  The  greatest  proportion  of  this"^substaftce  was  yre}ded 
]by  indigo,  coiQip.on  resin,  and  stick  lac.' 

'  The  quantity,  o(>tainp4  f^'pua  asafoetida  andgqp^  fimnior 
UJac  wa$  lea^  .     •  . 

-  .Eigpzoiii,  baTsam  of  Tolu,  balsam  pf  Poro,  and  dra* 
gon's  blood,  were  inferior  to  the  former  in  this  respect,  so 
that  the  developcment  of  ratlier  production  of  benzoic 
^cid^  appeared  partly  to  counteractive  foraiation  of  the 

.       ;  ...  ■  •.  ,   .        tapning 

,«  f  The  ti^|ir0MioD«.f<  prodnciion  (f  benzaU  a^d,^  qptgy  tpp€4r  pbjee- 
IfVH^^  and  J  th&ll  therefore  ta^kf  tbii  opj^riiuuty  h)  obterve,  that.  J 


S5S  Aiiitwnd  Exptrimenis  .on  a  SuhsMu 

C^mikiig^^ubsiaiice.    But  oxalic  tcid  when  fboaed  in  n^j 

coMuierabk 

IRueh  svspnt  t)tc  |>refeBt  establiibcil  Apinion  rcsfMctin^  die  brflMM 
and  bcnsoic  acid  to  be  erroneotit.'  For  ihe  bilsftitii  w^  deRottf  -  liif  \m 
iKet  coapo«icl  ^  fuin  and  bchsDic  aeid ;  ^Donatjucaily  Clur  falter^ 
when  obtained  Hi  %  icpaiate  tute>  u  coosidcndf^i  m  ,4Hjitid<  n^gi- 
dieni  or  edoet. 

1  am  hewevet  inclined  to  a  contrary  opinjon,  ^r  I  oon^i^ar  tbeU^ 
fams  aa  peculUr  substances,  which*  although  nearly  appnoa^mgia 
<be  aature  of  fesms*  are  liesrertheless  diffeieni  in  MpCet*  td  (ti^  dla^ieA 
eomhinadofi  ef  ^ir  efemenury  pihictpkf,  whidt  coMhtoaMrMJi^ 
«\'er  is  with  roach  facility  modified  by  various  causes^  aatfai|>etfalifly 
|k  certain  incMaar  of  jtemperaturey  so  that  a  ndw-  aming^meBl  e£  the 
elementary  principles  takes  place,  part  being  (brmed  iatorciki»  and  pait 

into  benaoic  acid* 

I       t 

Many  facts  appear  more  ^r  less  toaupport  this  oprnaan;  lor  wheibcf 
jbenaoic  add  is  obtained  by  fimple  sublimation,  or  by  mcrdly  digestitt^ 
henxoin  in  botlmg  water,  according  ibo  Geoffroy's  jmefhod,  or  by  tUi 
addiiion  of  lime,  as  recommended  by  Scheele,  or  byeMployiDg  allri^ 
lis  in  a  similar  manner,  nothing  positive  can  be  iufesred  from  afiy  of 
these  operations  to  prm-e  that  benaoic  aeid  is  obtained  aa  an  ednct^but 
father  the  contrary,  when  we^reflect  on  the  affinities  whsch  are  most 
likely  to  prevail  under  the  circumstances  of  the  diBerent  processes,  and 
on  the  rariabte  proportions  of  the  brnzoie  actd;  and  altliougb  behxdiit^ 
aeid  has  been  disco\'ered  in  the  urine  of  Infants^  in  that  of  many  aidttlti; 
and  onnatantly  in:  that  of  graminivoront'quadrupeds^  saoh  at-thi^'dllk 
met,  the  horse,  and  the  cow,  (Sys^tme  des  Conntnssune^  dhmputh 
parFourcroy,  410  edit  Tome  IV.  p.  i,58;)  yet  all  this  certainly  appears 
to  be  in  favour  of  its  being  a  chemical  product. 

I  have  observed,  when  benzoin,  balsam  of  Tolu,  and  lialiam  ojf 
Pera,  v^-ere  dissolved  in  sulphuric  aeid,  that  a  great  qtiantKy  of 
beautifully  crystallized  white  benzoic  aeid  was  aublimed  during  d!^|Cli^ 
lioiH  and  asjt  ia|>rodiiced  in  so  %'ery  pure  a  state  by  HhU  siog^etmri^m*. 
^  opisration,  I  would  recommend  a 'trial  of  the  pcocesa:  t»tha«  Ma 
prepare  beozoio  acid,  for  commerce ; ,  but  1  am  not  Cartaio  whachcr  thd 
mode  mav  p/ove  more  ccttiomlcal.tbap  those  which  a^  present  ut  cm> 
ployed.'    . 

When  dragon's  Mood,  however,  wu  treated  in  the  same  manner 
itith  Mlphttrie  neidy'  I  could  no^obtttn  a  pariicV  of  b^fcftoie  add ;  nar 
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considerable  quantity,  seemed  absolutely  to  prevent  tbe  ifor- 
mation  of  this  substai^ce ;  for  whilst  abundance  of  tbe 
fernier  was  obtained  from  gum  -arable,  tragacantb, 
manna^  aod  guaiacum,  not  any  of  the  latter  could  be  pro- 
duced. 

Comman  liquorice  appears  at  first  to  be  an  exception, 
but  from  the  small  ness  of  the  quantity  and  the  colour  of 
thi^  precipitate  which  it  produced  with  solution  of  isinglass, 
I  am  almost  convinced  that  Ibe  tanning  substance  was 
ftnriBed  by  the  action  of  t^e  nitric  acid  on  a  portion  of  un« 
coibbihed  carbon,  which  peing  in  a  state  approaching  tQ 
coal,  is  probably  the  cause  of  the  Uackness  of  the  corn* 
mon  liquorice. 

As  the  fonnatipn  of  the  tanning  substance  has  been  my .. 
prindpal  crbject,  I  have  not  thought  it  necessary  to  enter 
at  present  into  too  minute  a  detail  of  other  particulars,  and 
have  therefore  only  thus  cursorily  noticed  some  of  the 

<U«I  I  Mccced  much  better  wKfti  i  had  Mceitne  to  lime,  MoordSng  to 
Sphfc^'i  {xrcM^s  ^  ^x  aj^ough  t  Q^OMfkuhle  quantity  o(  the  substance 
waA  thus  rendered  soluble  ie  water»  j^et  by  the  addition  of  mnriaiic  acid 
I  obtaiqed  oiiiy  a  slight  appearaoce  of  benzoic  acid  accom|ninied  by  a 
copioits  precipitate  nf  led  restn,  notwithstanding  that  the  soliuioa  ha4 
acquired  a  powerful  and  pecuHar  balsamic  odour. 

Baf  in  »  former  part  of  this  Pfif)er  1  have  stated,  that  when  dragon*s 
blood  was  dissolved  in  nitric  acid,  and  afterwards  evaporated  to  dryness. 
it  yielded  about  %  per  caU  of  benzoic  acid.    Now  if  ihif  had  been  ort* 
ginally.prescfitja  dragon's  blood^iin  the  state  of  benxoie  acid,  some 
stro/ii^r  evidence  ofH-mlgbt-reasoDably  have  been  expected  in  each  pro- 
cess $  hot  t%is  not  beiag  tbe  case,  I  am  inetined  to.eonsider  it  a9  pro* 
ducedf-aiM  notedueed,  by  the  action  of  the  nitric  acid  on  the  original 
^iDciptes  iif  the  dragon^  blood ;  ami  I  am  also*  persuaded  thai  similar  . 
Vit  mort  gfipefal  effectrtake  place  when  bensohi  o?  aay:  of  the  balsams- 
are  siibjecied  to.  the  difiereni  processes  by  which  b^nsotoacid'  tsob^- 
laioed;.  so  that  to  me,  this  last  seems^  to.  be  as.nuich  a  chexnioal  prop 
ducti  as  the  oxaUCt  the  acetous,  and.  other  of  the  vegetaible  aqids.' 

Tiie  sucdtoie  acid  also  appurs^to  be  a  product  a^d  not' mi  origioal  in«- 
Ipldi^m  of  amber. 

principail 
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principal  effects  produced  by  nitric  acid  on  therfesios^  bal- 
saiA^,  &c.  Tbose  however  who  are  conversant  with  cbe-. 
mistry,  will  undoubtedly  perceive  that  these  effeQts  de-i 
serve  to  be  accurately  investigated,  and  that  the  resins^ 
balsams,  gum  resins,  and  gunis,  should  be  regularly 
examined  by  every  possible  method,  not  merely  qd  ac- 
count of  the  individual  substances  which  may  become  the. 
subjects  of  experiment,  but  because  there  is  reason  to  ex* 
pect  that  from  such  an  investigation,  medicine,  widi  the 
arts,  and  manui^tures,  may  derive  many  advantages, 
ivhilst  the  mysterious  processes  ■  and  effects  of  vegetation 
may  very  probably  receive  considerable  elucidatioOr 

Concerning  the  third  variety  of  the  tanning  substance, 
which  is  produced  by  the  action  of  sulphuric  acid  on  the 
resins,  &c.  I  shall  here  add  but  little  to  that  which  I  have 
already  stated  in  the  latter  part  of  the  second  sectioo  of 
my  first  paper,  and  in  the  account  which  I  have  lately 
given  of  an  experiment  on  camphor. 

This  variety  appears  to  be  uniformly  produced  during 
a  certain  period  of  the  process,  but  by  a  long  continuance 
ot  the  digestion,  I  have  reason  to  believe  that  it  is  de- 
stroyed. . 

Substance?,  vi.^h  as  tlie  gum^,  which  afford  much  ox- 
ulic  acid  by  trcaiment  with  other  acids,  do  not  apparently 
yield  any  of  this  tanning  stibstance. 

The  Energy  of  its  action  on  gelatine. and  skin  is  certainly 
inferior  to  that  of  the  first  variety,  into  which  however  (as 
we  have  seen)  it  may  easily  be  converted  by  nitric  acid. 

From  the  mode  of  its  formation,  there  does  no,t  appear 
to  be  any  positive  evidence  that  it  contains  nitrogen  like 
tim  first  and  second  varictie.<,  and  perhaps  the  absence  of 
nitrogen  may  be  the  cause  of  its  liess  powerful  action ;  tbii 
I  have  iiot  as  y\*t  ascertained,  biit  it  is  my  intention  more 
particularly  to  notice  in  a  future  Paper  the  gepe'cal  pro- 
rerties  of  this  jjubi^tance.  •     „  -..  ■■ 

•  *      m 
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0n  the  Use  of  Tcbacco-water ^  in  preserving  Ftniit  Creps^ 
by  destroying  Insects ;  arid  on  the  Use  of  the  Striped  #r 
Ribband  Grass^  as  Food/or  Cattle. 

By  Mr.  Robert  Hallett,  of  Axminster. 

frrom  Letters  and  Papers  of  the  Bath  and  West  of 

England  Society. 

JjiJEr^IG  milch  engaged  in  mefcahtile  concerns,  and 
liayiilg  but  little  tinie  for  other  pursuits^  I  have  not  an  op* 
portunity,  though  extremely  fond  of  my  garden,  of  be- 
stowing the  attention  to  it  I  could  wish:  but  having  made 
it  few  experiments  with  a  view  of  improving  the  state  and 
bearing  of  toy  fruit-trees,  in  nirhich  I  have  succeeded  be- 
yond my  highest  expectations,  t  hope>  as  my  intention  is 
to  benefit  the  public^  I  shall  be  pardoned  for  troubling 
you  with  the  present  communication  of  theiii. 

The  old  gardeners  with  us  have  long  ^niefrtained  an  idea 
that  our  climate  has  suffered  a  change  particularly  inimi- 
cal to  the  successful  cultivation  of  wall  fruit-ti^ees.  •  To 
this  circumstance  they  attribute  the  blight,  which  an- 
nually disappoints  their  hopes>  and  consider  the  evil  be- 
yond the  readh  of  their  skill  to  reniedy. 

The  dise^iseto  which  I  have  paid  regard ,  is  that  which 
affects  the  trees  iil  the  early  part  of  the  sdason,  curls  itp 
their  leaves,  often  destroys  the  yohng  shoot,  and  not  un-» 
frequently  reduces  the  tree  td  a  stsite  of  weakness,  from 
i^hi(^h  it  is  sdddm  to  be  I'eCdvered.  I  have,  however, 
for  some  y6ar&  past,  successfully  combated  this  baneful 
(Complaint,  with  a  plteparation  easily  to  be  obtained,  at- 
tended with  little  expence,  and  yet  certain  in  its  effect. 

The  efficacy  of  tobacco  ia  destroying  insects  has  ■  no 
doubt  been  long  known,  and  which  I  was  well  a\vare  of. 
But  as  the  expence  attending  its  use,  either  for  fumigating 
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my  trees,  or  washing  them  with  an  infusion ,  was  consi- 
durable,  and  was  perhaps  the  obstacle  to  its  being  gene^  . 
rally  resorted  to,  I  endeavoured  to  find  out  the  best  liie- 
thod  of  obtaining  it  in  quantities  at  a  cheap  and  easy  rate, 
of  applying  it  with  tl)c  least  possible  waist6,  and  of  pre- 
paring it  so  as  to  be  used  with  safety.  On  considering 
the  subject,  it  struck  me  that  the  tobacco-water  used  by 
•shepherds,  having  the  power  of  curing  the  scab  in  sheep, 
might  answer  my  purpose ;  and  having  a  tpbacco  and., 
snuff  manufacturer  very  near  us,  I  applied  to  him,  aiid 
had  the  pleasure  of  finding,  that  in  pressing  his  tobacco 
he  obtained  large  quantities  of  it,  which  he  thr^w  away 
as  useless,  except  some  little  which  he  sold  to  shepberdsr 
This  liquor  was  exceedingly  strong;  andj  after  various 
trials,  I  found  that  a  quarter  of  a  pint,  or  indeed  less,  if 
it  was  tolerably  thick,  would  impregnate  a  gallon  of  wa? 
ter  with  sufficient  power  to  destroy  every  insect  or  rep- 
tile that  felt  its  influence;  and,  that  two  gallons  of  it, 
Tfhen  diluted,  were  enough  to  wash  all  my  trees,,  which 
are  about  fifty,  three  times  over,  and  to  preserve  tbeia 
throughout  the  season  in  the  ti^nest  health  and  vigour. 

My. method  of  using  it  has  been  thus;  as  soon  in  the 
spring  as  I  observe  a  leaf  on  any  of  my  trees  begin  to 
curl,  or  be  in  the  least  diseased,  I  prepare  my  tobacco- 
water  as  I  have  beifo re  mentioned,  vi;^,,to  s.omcthing  ©ore 
than  a  wine-glass  full,  or  nearly  to  a  quarter  of  a  pint 
of  the  liquor,  I  add  a  gallon  of  water  i-  and  ujix  it  welj^ 
together.  I  then  sjninklc  tlie  whole  of  my  tre^^  over, 
with  this  preparation  \vith  a  brushy  such,  as  tliA' p'^ 
terers  use  in  inoijjtcning  their  walls.,  or  sometimes  by 
pouring  it  from  a  very  small  watering-pot  w.ith  fine  faolaft; 
beginninor  at  the  top  of  the  tree,  and  laying  it.  on  very 
gently  to  prQveut  waste,  which  would  be  considerable  i(  ■ 

done  with  violence  or  thrown  fro.m  an  engine.    -Sonne 
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time  after,  either  in  one,  tuo  Or  three  \teeks,  as  I  find 
it  necJessary,  I  repeat  the  sprinkling  j'  and  l)efbrfe  the 
fruit  gets  to  a  size- to  be  stain(id  hy  it  I  go  over  them 
again,  and  have  alwajT?  found  thred  times  sufficicrit  to 
secure  them  from  the  depredations  of  the  itisqct,*  Which 
generally  preys  on  the  leaves  befoi'e  the  shoots  are  riiuch 
advanced  in  strength.  I  hsive  now  practised  this  anti- 
dote  for  some  years ;  and  having  during  that  time  taken 
every  opportunity  of  communicating  the  knowledge  of 
it,  I  have  at  this  time  the  satisfaction  of  seeing  it  in  such 
Mneral  use  around  me,  that  I'find  our  tobaccb-manufac- 
turer-has  ^uch  a  demand  for  the  liquoV  that  he  sells  it  at 
Is.  6rfi  a  gallon.  It  may,  however,  no  dbubt^be  ob- 
taihed  at  a  v^ry  cheap  rate  in  *  Bristol,  andoriier  placos, 
where  much  tobacco  is  manufiictured.  -  I  would  farther 
add,  that  I  have  not  confined  myejipfirimcnts  of  its  use 
wholly  to  ffuit-trees;  Every  vejjetable  and  slinib  Avhich 
1  have  applied  it  to  hiive  been  relieVied  by  it,  and  restored 
to  health,  though  ever  so  much  injured  key  the  insect 
tribe.  1  haV'c  do  doubt  but"  it  woold  effbotually  destroy 
the  red  spider ;  and  that  it  niay  be  used  wfth  sahitary 
advantage  in  numerous  oth^r  instance.^.  And  as  it  is  a 
Remedy  so4cheap,  and  attainable  in  any  quantity  that  may 
t)e  desired, :  I  hope  it  will  prov^,  on  being  gciferaliy 
inown,  beneficial  to  the  public.  How  far  ft  may  be  prac- 
ticable to  use  It  in  hop-grounds,  or  in  other  extensive 
Views,  I  cannot  say.  Biit  I  should  imaging,  as  one  wa- 
tering only  has  a,  most  powerful  eflScac}',  and  as  the  la- 
bour of  one  man  avouUI  in  a  day  go  far  in  the  iipplicatiou 
of  it,  that  considerable  4>enefit  may  be  derived  from  it 
wherever  the  insect  j)reys. 

I  cannot  dismiss  my  pen  without  mentioning  a  few 
words  respecting  another  experiment,  whicj)  my. situation 
prievents  my  following  up  to  the  extent  I  could  wisli.     I 
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sli^H  therefore  briefly  state,  that  observing  from  time  tq 
t^me  the    immense    produce    of  an  ornamental  gra$S| 
^'hich  I  had  imich  of  in  my  garden^  apd  which  ^s  distin? 
g^Tshed  in  Milfer^s  Dictionary  ^y  the  i^aipe  of  Striped  or 
Ribbs^nd  Grass,  it  occurred  to  me,  that  Nature  in  her 
bounty  did-  nof;  bestow  such  a  prolific  quality  pn  this 
beai^tiful  grass,  but  fqr  some  wiser  purpose  than  merely 
to  gi'atify  the  eye.    I  therefore  examined  it  attentively, 
and  fqund  it  to  be  very  succulent,  ^qd  possessing  much 
sweetness;  and  on  offering  it  to  my  horses  and  cows, 
that  they  fed  on  it  very  eagerly.    I  ha4  by  me  a  calf  just 
weaned,  which  I  kept  wholly  by  it  for  a  nionth ;  and 
notwithstanding  it  had  so  recently  been  taken  fromit^ 
mother  this  grass  supported  it  admirably,  and  I  had  fhQ 
pleasure  of  seeing  it  thfive  beyond  n^y  n^pst  sanguine  ex? 
pectatiops.    I  ar cert4fned  ix\  the  course  of  tl^e  year  that 
I  could  cut  it  tlu^ee  or  four  timeS|  and  that  it$  produce 
was  always  prodigious.    It  takes  a  very  (^e^p  root,  pro^ 
duces  an  early  spring  prop,  and,  I  l^liev;^,  is  an  e^cel^ 
lent  summer  food  for  cattle :  in  the  winter  it  disappears, 
J  should  imagine  it  may  be  raised  frojn  seed  ;  but  I  bavQ 
found  it  to  be  easily  prqpagated  by  dividing  the  rootf 
into  smaller  plants,  ^nd  disppsing  of  them  at  distancef 
of  from  four  tq  sjx  inches.     h\  moist  groi^nd  i\  spreads 
rapidly,  and  soon  forms  a  thic)c  mass  of  food,  e.xceediDg 
any  other  kind  I  ever  ^'itnessed.     Its  durability  i$  such| 
that  what  I  have  in  my  garden,  which  has  be^n  the^etp 
my  knowledge  these  twenty  years,  is  as  thriving,  an4 
yields  as  much,  as  ever. 

9 
[f^t*  It  is  pre6utpe(J  the  destroying  of  insects  by  sppnkling 

with  tobacco-water,  is  not  new,  thpugh  not  generally  practised; 

ft  may  therefore  be  a  public  service  lo  recommend  the  method. 

But  as  tobacco  is  comparatively  a  dear  article,  and  the  fluid 
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iibove  n;ieDtioned  oo.t  easily  procured  la  many  situations,  it  mtgbt 
]i^  a  public  adv^i^t^i^e  of  no  ^inall  iipportance,  if  our  ifigcoiouB 
correspondents  would  turn  their  ^tentipn  to  the  different  tribes 
of  vegetables,  with  a  view  of  landing  among  our  most  pungent 
and  bitter  plants,  or  by  ^  cheap  and-ei^y  i»ixture  of  them,  m 
substitute  for  foreign  tobaccp,  fo^  such  uses*  T^C  id^  is  not 
y^ithout  promise.  s 

And  larther  experiments  on  the  striped  grass  are  undoubtedly 
worthy  of  being  made^  in  small  ipclosures  near  the  ^nne^^s  or 
gentleman's  house.r— Edit.] 


llxperirnents  on  the  JEudzometrical  Means,  and  on  the  Pro^ 
portion  of  the  Coti^ fitment  Principles  of  the  Atmospliere^ 

By  Messrs.  Humboldt  4md  GAVrLussAc. 
(Continued  from  Pag^e  318.) 
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OW  as  we  have  made  a  great  number  of  expcri-> 
n^ent^  which  prove,  that  when  we  employ  themaltet'* 
tiately  in  /excess  we  constantly  obtain  the  same  propor- 
l^ions,  it  follows,  that  the  combustion  of  liydrogene  gas  is 
pf  an  uniform  nature.    The  Galvanic  phenomena  of  tlie 
decomposition  of  water  seem  however  to  prove  that  wa- 
ter is  capable  of  oxygei^ating  or  hydrpgenating  itself; 
and  it  is  upon  this  supposition  that  Messrs.  Laplacle  and 
PcrthoUet  have  accounted  for  the  singular  experiment  of  ^ 
>he  decomposition  of  water  by  two  n\etallic  wires  ira- 
pnersed  at  one  end  in  this  liquid,  iind  cqmmunic^iDg  by 
th«  other  with  the  two  poles  of  a  Galvanic  pile.     But 
without  wishing  to  controvert  this  explanation,   which 
appears  to  us  the  most  satisfactory  that  has  hitherto  beeii 
offered,  we  shall  observe  that  the  complete  absorption  of 
the  hydrogene  at  one  of  the  wires,  and  of  the  oxygene 
art  the  other,  proves  that  the  water  docs  not  become 
pxygenated  or  bydrogeaated,  because,  in  order  to  be- 
come 
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come  so^  it  would  be  necessary  that  it  should  absorb  one 
of  ths  gases  in  a  proportion  greater  than  that  required 
for  the  composition  of  water-  If  therefore  it  absorbs 
oxygene  and  hydrogene  in  exact  proportions  for  forming 
water,  it  must  be  concluded  that  the  properties  of  one 
of  the  gases  are  neutralized  by  those  of  the  other.'  Ac- 
cordingly, in  the .  circumstances  of  which  we  are  treat- 
ing, the  water  might  biecomc  instantaneously  oxygenated 
at  one  of  the  wires,  and  hydrogen ated  at  the  other  ;  but 
the  two  gases,  being  deprived  of  elasticity,  and  in  exact 
proportions,  must  soon  enter  again  into  combination. 

If  it  is  well  demonstrated  that,  under  gi^en  cifcum-p 
stances,  hydrogene  or  oxygene  may  be  completely  ab- 
sorbed, and,  if  it  is  equally  so,  that  the  product  of  their 
combination  is  constant,  nothing,  more  remains  to  be 
done,  in  order  to  solve  the  third  question,  which  we  bare 
proposed  to  ourselves,  than  to  determine  the  propor- 
tions of  oxygene  and  hydrogene  which  constitute  water. 

To  100  parts  of  oxygene  gas  we  added  300  parts  of 
hydrogene  gas ;  and  after  having  inflamed  them  by  the 
electric  spark,  we  obtained  in  twelve  experiipetits  tbe 


follovring 

residues : 

■ 

100,8 

101,0 

102,0 

101,4 

101,7 

102,0 

100,5 

102,0 

101,0 

' 

J01,0 

101,5 

101,5 

The 

mean  term  of  which  is    - 

-     101,3 

Thus  100  parts  of  oxygene,  supposed  to  be  very  pure, 
required  98,7  of  hydrogene :  but  on  placing  our  oxy- 
gene gas  in  contact  with  sulphuret,  we  found  that  it  had 
«aU  been  absorbed  within  about  0,004  s  hence  it  follows, 
.that  99,6  of  oxygene  absorbed  1^9,1  of  hydrogene,  or 
ttjat   100  absorbed  199,89,  or>  to  use  round  numbers, 

that 
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that  100  of  oxygene  requires  200  of  hydrcgene  for  theit' 
saturation. 

In  die  preceding  experiments  it-was  the. oxygene  that 
disappeared.  Let  us  now  reverse  the  experiment,  by  in« 
flaming  a  mixture  of  200  parts  of  eadi  gas  ;  the  residufi 
of  the  different  inflammations  will  be  the  followitng ; 


101,5 

102,0 

101,5 

101,3 

102,0 

102,3 

102,2 

101,0 

ioi,o 

102,0 

101,0 

102,0 

Mean  term    -    -     101,7  ' 

Mean  absorption      298,^ 

aOO  parts  of  hydrogene,  supposed  to.  be  pure,  required 
therefore  98,3  of  oxygene;  whereas,  accoirdingf  to  tha 
proportion  which  we  have  just  estabhsh^d,  they  ought  to 
have  had  100.  But  if  we  admit  this  same  proportion  to 
be  exact  in  the  298,3  of  absorption,  there  would  be  only. 
198, a  'of  hydrogene,  which  would  indicate  0,006  of  a;?ote 
in,  this  gas.  .    , 

Supposing  even  the  hydrogene.  to  be  perfectly  pure,: 
the  two  proportions  obtained  by  causing  the  oxygene  or 
the  hydrogene  to  predominate,  agree  sufficiently  with 
each  other  to  .confirm  all  that  has  been  said  in  the  course 
of  this  memoir  :.  to  render  them  identical,  nothing  more 
is  necessary  than  to  suppose  0,006  of  azote  in  the  hy-. 
drogene,  in  which,  in  fact,  we  can  demonstrate  its, 
presence. 

We  have  just  seen,  frpm  the  preceding  experiments^ 
that  200  parts  of  hydrogene,  without  making  any  cor- 
rection, absorbed  98,3  of  oxygene.  .  Let  u^  then  take  the, 
residues  101,0  and  101,5,  proceeding  from  the  combus« 
tion  of  100  of  oxygene  and  of  300  of  hydrogene,  and  de^. 
tonate  them  with  200  of  oxygene  gas.     In  these  twq, 

residues 


•,f 


■  ,1  .  ■ 
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lesiJue^  there  must  be  O^OOS  of  azote  Wohging  to  the 
SOO  parts  of  oxygene  gas;  aiid  if  tht  remaiirder  20I,t 
Iras  pure  bydrogencf  it  oUgbt  to  absc^b  99,1  of  oxygene, 
atid  coQsequently  there  ought  to  have  disappeared  by  the 
jriftammatiort  300,8  parts,  but  there  disappeared  only 
5195^0:  it  follows^  therefore,  that  the  residuum  201,1 
was  not  pure  hydrogene ;  aud  that^  according  to  the  pro- 
portion  of  100  of  oxygene  to  200  of  hydro|;ene,  it  con- 
taioed  5,0  of  azote,  proceeding  from  600  of  hydrogene; 
that  is  to  say,  that  this  last-mentioned  gas  couftained 
0,008  of  azote. 

\Ve  therefore  think  it  proved,  that  100  partly  in  to^ 
lume,  of  oxygene  gas  require  veJry  nearly  200  parts  of 
kydrogeue  gas  for  their  saturation.  According  to  the 
experiment  of  Messrs.  Fourcroy,  VauqueKn,  and  8e- 
fuin,  100  parts  of  tlie  former  would  require  205  of  the 
Kuter  ; .  but  we  shall  observe,  that,  whichever  of  the  twa 
proportions  we  adopt,  the  error  cannot  amount  to  more 
than  0,0035  upon  the  absolute  quantity  of  the  oxygene 
of  the  air,  and  when  the  question  respects  relative  quan* 
titles,  the  error  will  be  still  much  smaller* 

We  liave  ascertained,  that  tlie  proportion  does  n6t  vafy 
in  consequence  of  changes  of  the  temperature.  It  is  evi- 
dent that  it  mast  be  so,  since,  as  the  heat  equally  dilates 
both  gases,  and  causes  them  to  dissolve  equal  quantities 
of  water,  the  real  weights  of  hydrogene  and  oxygene 
contained  in  equal  volumes  remain  always  hi  the  same 
proportion.  It  would  therefore  be  more  accurate  to  say, 
supposing  our  proportion  by  the  volumes  to  be  well  esta- 
blished, that  100  parts  of  oxygene  require  200  of  hy- 
drogene, tlian  to  indicate  the  projTortions  of  water,  by  the 
weight.  If  the  oxygene  and  hydrogene  employed  for  the 
composition  of  the  water  had  been  perfectly  dry,  of  if  a 
«^rtection  had  been  made  according  to  the  quantity  of 

moisture 
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iiioisture  wljicli  they  liight  contairt,  it  Would  be  h  mat- 
ter of  indilTerence  whetlier  the  prapottio»s  ©f  ks  princi- 
pies- were  enunciated  aiccordiDg  to  their  Vol ames  or  their 
weights  ;  but  since  hydrogene  combines  wifh  ^xfygene  ia 
double  the  volume  of  the  latter,  aod  as  thejF  both  lii^^lvo 
the  same  proportion  of  witter,  it  is' evident  that  they  do 
ijot  carry  into  the  combination  quantities  of  witter  which 
are  in  the  same  reciprocal  proportions  as  the  qudq^tities,- 
by  weight,  of  bxyg^ne  and  of  hydrogerte,  and  that  con- 
sequently the  proportion  of  the  principles^  6f  the  water 
ftiust  tijereby  be  altered.  Thus  the  proportion,  accoi'd- 
ing  to  the  volumeJs,  has  the  pi*op6rty  pf  renaaimng  con- 
stants, notwithstanding  the  changes  with  regard  to  tern- 
peraturc  ^nd  moisture,  \<'hilst  that,  according  to  the 
weights,  varies  under  the  same  circumsfancei.  Atjd  let 
it  not  be  imagined  that  this  consideration  if?  of  little  irti- 
portance  :  for  it  would  be  very  easy  to  pi'ovc  that  it  has 
very  considerable  influence  upon  the  proportion  of  the 
principles  of  water.  According,  to  the  experiment  of 
Messrs.  Fourcroy,  Vahqiielin,  and  Seguin,  the  most  ac. 
tarate  that  ha?  hitherto  bden  made  upon  this  subject,  wa-^ 
ter  contains  by  weight  85,662  of '0^}'gene  and  14,338  of 
hydrogene:  But  the  expefimeni  having  been  made  at  a 
temperature  of  about  14°,  and  the  correction  due  to  t!ie 
water  held  in  s61ution  b}^  the  gases  not  having;  beer* 
lyiade^  it  follows,  that  if  wc  adopt  their  specific  weig^ht 
of  the  oxygeue  and  hydrogene  gases,  as  weH  as  the  pro- 
portion of  their  volumes!  in  their  combination,  and  more- 
brer  admit  with  Saussti re,  that  a  cubic  f6ot  of  air,  at  the 
temperature  of  14%  contains  very  nearly  lO  grains  .of 
"Water  in  solution,  the  proportion  by  \veight  between 'the 
6xygene'  atid  hydrogene,  instead  of  being  85,662  to 
1:4, 38«,  would  be  67,41  to  12,59;  a  very  remarkable 
di^erence,  and  which  especially  must  be  of  great  in- 
Vol*  VIII. — Szconb  Series.  B  b  b        ,   ftuence 
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iluence  in  analyses  where  the  real  weight  of  the  hjdro« 
gene  is  to  be  determined.  Th^  tame  consideration  wf^ 
plies  also  to  the  specific  weight  of  the  gases,  and  princi- 
pally to  that  of  the  bydrogene,  of  which  about  a  sixth 
part  is  due  to  the  water  which  it  holds  in  solution  when 
the  temperature,  as  here  supposed,  is  14^  Reaumur.  We 
do  not  therefore  doubt,  that  if  we  had  bydrogeoeyu 
perfectly  dry,  and  deprived  of  the  azote  gas,  whieh  ip* 
pears  very  often  to  accompany  it,  we  should  find  its  qpev 
cific  lightne)ss  to  be  at  least  IS  times  greater  than  that  of 
the  atmospheric  air. 

tt  still  remains  for  us  to  answer  the  last  question  whitb 
we  have  proposed  to  ourselves,  and  to  shew  what  are  the 
limits  of  the  error  in  Volta^s  eudiometer;  and  next, 
what  are  the  smallest  quantities  of  oxygene  or  of  hydro*' 
gene  that  can  be  estimated  by  his  method. 

The  effeets  obtained  with  this  instrument,  being  Kxk* 
stantaneousy  are  independent  kA  the  thermoineter  and 
barometer.  In  this  point  of  view,  it  has  the  very  de^ 
cided  advantage  over  phosphorus  and  the  alkaline  sul« 
phurets,  of  giving  results  very  capable  qf  eonaparison ; 
but  this  is  not  the  only  one ;  it  has  also  that  of  the  eu» 
diomctrical  means  which  give  multiples  of  the  quantity 
to  be  estimated.  As  in  this  instrument  each  faundredtb 
of  oxygene  is  represented  by  a  thriee  times  grtealer  ab- 
sorption, the  error  that  can  be  committed  amounts  only 
to  a  third  upon  this  gas ;  and  now,  especially  as  we  have 
instruments  which  divide  the  measure  into  three  hundred 
parts,  it  is  evident,  that  if  we  err  even  by  one  divisioo^ 
the  accuracy,  as  to  the  quantity  of  oxygene,  may  be 
carried  to  near  a  thousandth  part  of  th/e  quantity  ^  air 
analyzed. 

If  therefore  the  results  of  the  combustioii  of  hydrogene  ' 
gas  admit  so  well  of  comparison,  and  the  errors  to  which 
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they  are  liable  are  restricted  within  such  narrow  bounds^ 
it  is  evident  that  we  may  not  only  find  the  slight  differ 
rences  which  exist  between  two  portions  of  atmospheric 
^ir,  but  also  determine  less  than  three  thousandth  parts  of 
oxygene  which  shall  be  lost  in  azote  or  hydrogene  gas : 
but  in  this  case,  ip  order  that  the  inflammation  take  place, 
it  wpuld  be  necessistry  to  add  a  given  quantity  of  oxygene, 
the  absorjption  of  which  with  hydrogene  gas  fa«d  been  de- 
termined by  previous  experiments,  and  then  the  excess 
of  the  first  absorption  above  the  second  would  be  attri* 
bttted  for  a  third  to  the  oxygene  gas  contained  in  the  air 
ivhich  is  analyzed. 

On  the  other  hand,  in  order  to  determine  whether  on» 
portipn  of  hydrogene  be  more  pure  than  another  portion, 
pr  whether  there  exist  very  small  quantities  of  it  in  a  gas 
or  in  the  atmospheric  air,  it  would  be  necessary,  in  the 
first  case,  to  mix  100  parts  of  hydrogene  gas  with  100  of 
oxygene  :  the  quantities  of  real  hydrogene  would  be  in 
the  direct  ratio  of  the  absorptions.  But  if  the  proportion 
of  hydrogene  were  very  small,  for  example  one  two 
hundredth,  it  would  be  necessary,  in  order  to  effect  its^ 
combustion,  to  add  100  parts  of  this  gas  to  200  of  the  air. 
to  l;>e  ^alyzed,  and  to  detonate  the  mixture  with  a  suffi- 
cient proportion  pf  oxygene.  By  ^his  means,  and  .with 
the  practice  which  we  have  now  acquired,  we  have  been 
able  to  find  again  three  thousandth  parts  of  hydrogene  gas. 
which  we  had  mixed  with  atmospheric  air. 

It  might  be  objected  against  Volta's  eudiometer,  that, 
the  hydrogene  not  being  always  the  same,  we  might  incur 
errors  difficult  to  be  appreciated.     We  shall  first  observe  . 
that  it  is  indifferent  whether  or  not  it  contain  a^qte ;  but . 
if  it  contained  oxygene,  its  quantity  confounding  its^f 
wijth  that  which  we  wish  to  appi^ciate,  would  alter  the 
results.     In  ordcfr  to  avoid  this  inconvenience,  wc  m^y  j 
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first  of  all  detonate  separately  300  parts  of  liydrogene  witlj 
100  of  oxygene  ;  by  this  means  its  oxygene  will  be 
destroyed,  and  we  may  then  employ  it  for  the  analysis  of 
the  air.  Wijth  this  precaution  we  may  employ  a  gas  pre- 
pared as  inaccurately  as  possible.  It  is  sufficient  if  it  have 
been  extracted  from  the  water  by  means  of  ^inc'  and  sul- 
,phuric  acid  or  muriatic  acid  ;  for  it  is  well  Jcnown  that  if 
we  employ  another  metal,  such  as  iron,  the  gas  is  Dq 
lon2:er  of  the  same  nature. 

After  all  the  experiments  which  we  have  recorded,  we 
pjight  have  been  justified  in  concluding  that  the  eudio- 
meter of  Volta  must  indfcaie  the  whole  of  the  oxygeae 
contained  in  the  atrposphcric  air  -^  hut  we  wished  to  de- 
^rmine  this  point  by  direct  experiment.  We  analyzed 
an  air  composed  of  20  parts  of  yezy  pure  o?ygene  and  80 
of  azote,  obtained  from  tlie  decomposition  of  ammoniac  by 
oxygenated  muriatic  acid,  all  possible  precautions  being 
taken  to  prevent  its  becoming  mixed  with  atmospheric'air, 
200  parts  of  this  air,  inflamed  with  200  of  hydrqgene  gas, 
gave  five  absorptions,  the  greatest  of  which  differed  from 
the  smallest  only  by  5,1000  and  the  mean  term  of  which 
was  124,9.  These  124,9  parts  indicate  41,6  of '  oxygene, 
of  which  the  half  .20,8  corresponds  to  100  of  our  factitious 
air.  Wc  find  therefore  0,008  of  oxygene  more  than  we 
had  employed,  which  might  seem  to  indicate  that  tlie 
proportion  of  100  of  oxygene  to  200  of  hydrogene  \sxzr 
ther  too  great ;  but  we  must  observe  that  our  hydrogene, 
though  carefully  prepared,  still  emitted  light  with  phos- 
phorus, and  that  in  order  to  exphiin  our  result,  it  is  suffi- 
cient to  suppose  that  the  azote  contained  a  hundredth  part 
of  oxygene,  which  is  sufficiently  probable  if  we  consider 
tiiat  the  oxygenated  muriatic  acid  is  very  speedily  deoom- 
posed  by  the  action  of  light. 

It  appears  from  what  has  been  said,  that  the  results  af- 

forcted-l^y  Vol|;a'5  eudiometer  admit  very  well  of  compa- 
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rison,  and  th*t  the  limits  of  their  differences  may  be  re- 
duced very  nearly  to  a  thousandth  part  of  the  aip  arw^-i 
jlyzed.  It  appears  also  that  by  its  oceans  vvc  iinay  estiqaatQ 
very  minute  differences  between  two  airs  pr  very  small 
quantities  of  hydrogen^  mixed  with  the  atmosplieric  air. 
Independently  of  the  property  which  this  instrument  pos-. 
jesses  of  indicating  th^  ;a'hole  quantity  of  oxygene  con-t. 
Jiained  in  an  air,  it  is  the  only"  one  with  which  \^&  can  as^ 
certain  the  proportion  of  hydrog^ne  in  a  gaseous  mixture, 
and  in  this  point  of  View  it  still  merited  to  have  its  mode 
pf  acting  attended  to  and  studied. 

Thus  the  illustrious  Volta,  to  vvhoija  >fatural  Philoso- 
phy is  indebted  for  so  many  beautiful  discoveries^  baa  also 
the  merit  of  having  furnished  Clieipistry  with  the  mo^t 
accurate  aiid  valuable  instrument  for  analyses. 

Analysis  of  the  Atmospheric  Air  by  Vollif*s  Eiuliometex\ 

As  we  have  now  proved  that  Volta*s  eudiometer  gives 
results  very  capable  of  comparison,  that  it  can  indicate 
the  whole  quantity  of  oxygene  contained  in  the  air,  and 
that  it  has  over  the  other  eudiometrical  means  in  which 
the  absorbing  substance  is  solid  or  liquid,  the  advantage 
of  giving  naultiples  of  the  quantity  of  oxygene  to  be  *;sti- 
mated  ;  we  shall  proceed  to  apply  it  to  the  analysis  of  the 
air.  If  the  proportion  of  100  of  oxygene  and  200  of  hy- 
drogene  which  we  have  established  be  strictly  correct,  vvc 
shall  obtain  the  proportion  of  the  oxygeAe  to  the  azote 
likewise  correct ;  but  supposing  even  that  the  quantity  of 
livdrogene  were  too  large  or  too  small  by  5  parts,  the  er- 
ror would  not  amount  to  more  than  three  thousandth  parts 
o['  the  air  analyzed,  and  we  should  have  the  advantage  of 
obtaining  a  greater  precision  than  by  ^ny  of  the  other 
known  eudiametrical  meaip. 
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Tbe  atmospheric  air  which  ive  have  analyzed  was  coT- 
keted  over  the  middle  of  the  Seine  in  cold,  temperate  add 
rainy  weather,  and  during  the  prevalence  of  diffisreiit' 
winds.  In  order  to  obtain  a  greater  parity  between  Cbe 
cmumstancesy  and  better  to  appreciate  the  differ^npes  ii| 
the  nature  of  the  air,  if  there  were  any,  we  analyzed  on 
the  same  day  tbe  different  portions  of  air  whjch  webd 
eoUected  in  diiferent  weathei^s,  and  which  we  had  p^ 
served  in  gtass  vessels  w^l  closed  and  inverted  oveF  tbe 
water.  For  brevity^s  sake,  we  have  comprized  in  tbe  ta» 
ble  annexed  to  this  memoir^  the  absorptions  produced  by 
tbe  tnfkmmation  of  %yo  parts  of  air  and  300  of  bydrogenf^ 
gas,  and  have  at  the  same  time  indicated  the  cofiet 
spomlcHt  quantities  of  oxygene. 

It  M'ill  there  appear  that  our  experiments^  prove,  in  Ae' 
first  place,  that  there  are  no  variations  exceeding  a  thou- 
sandtb  part  in  the  quantity  of  tbe  oxygene  of  the  air, 
though  that  which  we  analyzed,  having  been  colfected 
during  the  prevalence  of  dififerent  winds,  caqcie  ffpqa  re«, 
gions  very  remote  from  each  other ;  and  iqi  the  9econ4 
place,  that  the  proportion  of  the  volume  of  the  oxygene. 
to  the  other  gases  which  exist  in  the  air,  is  as  2|  to  79^ 
The  first  result,  that  the  air  does  not  vary  in  its  composi^ 
tion,  is  rigorously  exact,  because  it  is  independent  of  the 
proportion  of  the  hydrogene  and  oxygene  gas  wbiph  coiir 
stitutes  water ;  but  the  second  result,  that  the  air  contains 
21  hundredths  of  oxygene,  can  also  deviate  but  vetry  lit* 
tie  fro^n  the  real  truth ;  for  if  we  suppose  that  the  quan- 
tity of  hydrogene  required  for  saturating  100  parts  of  ox* 
ygene  were  larger  or  smaller  by  5  parts  than  that  which 
we  have  assigned  (and  which  we  have  reason  to  believe  i$ 
correct  within  a  much  less  difference),  the  error  with  re- 
spect to  the  proportion  of  oxygene  which  we  have  found  . 
in  tlie  air^  would  not  amount,  as  we  have  already  ob- 
served, 
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served,  to  tnore  than  thrae  thousandth  parts  of  the  air 
Analyzed. 

But  as  many  meteoric  pherYbnoiena  mjty  be  attributed  to 
inflatiimation  of  hydrogehe  gas,  it  has  been  endeavoured 
to  ^:ftp1ain  them  by  admitting  the  existence  of  this  gas  in 
th^  atmosphere.  We  therefore  thought  it  a  very  interest* 
iiig  enquiry,  to  investigiate  whethei"  the  air  actually  con« 
tains  hydrogene  gas  i  and  in  order  the  ^lore  easily  to  dis- 
cover it,  we  made  a  gaseous  mixture,  in  which  we  were 
sui'e  that  there  was  none'  of  it,  and  we  made  a  compara^ 
tive  analysis  of  the  two  airs.  ^^Ve  made  a  mixture  of  20 
jiarts  of  oxygene  and  80  parts  of  azote,  obtained  from^ 
ammoniac  by  means  of  the  oxygefiated  muriatic  acid,  and 
we  detonated  300  parts  of  each  of  the  two  airis  with  100 
of  hydrogne ;  but  the  result  of  six  experiments  made 
with  the  atmospheric:  air  was  exactly  the  same  as  that  of 
six  others  made  with  the  factitious  air.  And  as  we  have 
shewn  that  we  could  appreciate  less  than  three  thousandth 
parts  of  hydrogene,  it  must  be  concluded  that  the  atmos- 
phere does  not  contain  this  gas,  or  if  it  contains  it,  its 
quantity  does  not  amount  to  three  thousandth  parts.  It 
cannot  however  be  doubted  that  there  exists  a  little  hy- 
drogene in  the  air ;  some  is  daily  evolved  from  marshes^ 
but  its  quantity  may  be  so  small  (a  thousandth  for  exam-- 
pie)  as  to  ehide  all  our  means.  The  proportion  of  car- 
bonic acid  existing  in  it  ought  to  be  much  D:u)re  conside- 
rable^ if  we  reflect  upon  the  abundance  of  the  sources 
Wbich  furnish  it,  and  yet,  if  it  did  not  form  insoluble 
combinations  with  lime  and  barytes,  it  would  perhaps 
still  remain  to  be  ascertained  by  the  determijnatioo  of  its 
volume  whether  any  of  it  existed  in  the  air.  The  car- 
bonic acid,  it  is  true,  cannot  accumulate  in  the  air,  be<^ 
cause  vegetation  decomposes  it ;  but  is  it  proved  that 
there,  do  not  exist  causes  which  return  the  hydrogene 
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to  the  earth,  and  thereby  prevent  it  from  accumulathig  iii 
the  air? 

To  draw  a  conclusipn  from  the  preceding  experinjents^ 
Ire  shall  say :  I ,  that  the  atmosphere  does  luot  varjf  generally 
in  its  composition ;  2j  that  the  quantity  of  oxygene  which  if 
contains  is  21  hundredths;  3,  finally,  that  it  does  not 
contain  any  hydrogene  which  we  are  able  to  appreciate. 

This  identity  of  composition  in  whicli  the  principles  of 
the  atmosphere  arc  constantly  maintained,  and  this  ab- 
sence of  hydrogene  which'  our  experiments  prove,  must 
give  confidence  to  the  Geometrician  with  rc?spect  to  the 
tlieory  of  refractions.  The  refractive  power  of  the  diffe- 
rent gases  being  dirferent,  and  that  of  hydrogene  being 
stronger  than  that  of  oxygcne  and  of  azote,  the  theory 
of  refractions,  which  is  founded  only  upon  the  vari- 
ations of  tlie  bcirometer  and  thermometer,  would  be  very 
imperfect  if  the  atmosphere  changed  in  -its  constituent 
principles  ;  but  fortunately  it  is  easy  to  prove  that  these 
changes  do  not  take  place  m  a  sensible  degree,  and 
that  the  Irydrogcne  gas,  the  refractive  power  of  which  b 
very  great,  does  not  exceed  0,003,  at  least  as  far  as  the 
greatest  heights  to  which  men  have  ever  ascended.  The 
Geometrician  will  therefore  have  nothing  else  to  consider 
in  the  Theory  of  Refractions  than  the  barometer,'  th« 
thermometer,  and  the  hygroraoter. 

In  fact,  a  little  reflexion  will  be  suflScient  to' convince  iB 
that  the  atmosphere  cannot  vary  very  Cohsidcrabiy  in-the< 
space  of  some  years,  and  still  less  of  some  days,  at  least 
if  ^6  do  not  speak  of  some  very  particulaY  locaJ  variatiodf. 
For  if  it  varied  thus  in  so  short  a  space  of  time^  by  what 
miracle  should  it  do  so',  and  return  suddenly  to  its  original 
state  ?  How  Conceive  a  cause  sufficiently  powerful  to 
changQ  from  one  day  to  anotlier  tlie  proportion  of  oxy- 
gene  by  a  thousandth  patt  6nh^,  unless  we  should  admit 
th«  existence  of  a  magnetic  or  electric  powsr^  or  any 
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her  equally  imaginaiy,  which  could  change,  by'ifp* 
known  modification!^,  the  oxyg^ne  into  azote,  ^nd  vice 
versa  ?     It  is  possible  that  the  atmosphere  yaries  very 
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slowly  both  in  the  proportion  of  its  prinoiples  and  in 
its  weight ;  but  these  Variation^,  for  being  so  ihsensibtey* 
ought  not  the  less  to  engage  the  attention  of  philo* 
sopbers. 

If  it  is  now  well  prored  that  in  general  the  atmos^pH&e 

does  not  vary  in  its  composition,  we  mtist  seek  for  ilftf ' 

cause  of  the  difierences  which  sorpe  iiave  imagined  tb^y 

fasd  discovei^ed  in  ity  in  the  local  circumstances  und4f ' 

which  ii  was  analyzed  f     Volcanoes  upon  high  mount^itlfi^> 

particular  fermentations,  water  issuing  froip  a  nbarsb  or  ^ 

lake,  miglH:  perhaps  iq  some  df  gree  impair  the  pi^rity  itt 

the  air  in  contact  with  thein,  either  by  depriving  it  of 

oxygene,  or  by  es^hs^liog  into  it  non-respirable  eliacsttc 

fluids ;  but  how  trifling  miist  n0t  this  diinittution  of  thfs 

proportion  of  the  oxygens  be  iti  so  lai'g^  a  i^^  qf  conti- 

ntiially  agitated  air,  when  we  popsider  that  in  pls^cps  wherp 

a  great  number  of  individuals  is  collected,  q<I  in  those 

wh^e  there  seems  to  exist  a  focus  of  infe^tioq,  the  air 

nevertheless  experiences  but  very  slight  variations.    \Ve 

have  analyzed  two  portions  of  air,  one  of  whiph  was  coU 

lected  in  the  pit  of  the  Theatre  Fr^psajs,  imippdiately  be* 

fore  the  curtain  was  raised  for  perforiping  the  aft^i^-piece, 

ttoee  h^urs  and  a  half  after  a  great  nnn^b^r  of  spectator^ 

had  assembled,  and  the  other  of  which  was  poUected  three 

jninutes  after  the  entertainment  had  ended  in  the  most 

elevated  part  of  the  house.     These  two  portions  scarcely 

^rendered  lime  water  tqrbid ;  the  atmospheric  air  indir? 

«:ating  0,glO  of  oxygene,  the  air  of  the  pit  indicated 

iv^nly  Qf202  and  tliat  of  the  highest  part  pf  the  house 

0,1204. 

Vol,  VIIL— Secqiji)  Series.  C  p  c  ^pa- 


37S 


On  the  Etidiometrical  Means,  and  the 


Analysis  of  the  at- 
mospheric air. 


200  atmosph.  air. 
500  hydrogeue. 


126  air  absorbed. 
21  oxygene. 


Of  ihe  air  of  the  pit. 


200  atmosph.  air. 
200  hydr. 


Of  the  air  of  the  higheil^ 
part  of  the  building. 


121,5  abs. 
20,2  oxyg. 


200  atmosph.  sdr. 
200  hydr. 


122,5  abs. 
20,4  oxyg. 


M.  Seguin  has  also  analyzed  the  air  of  hospital  wards 
ivhich  he  had  kept  closely  shut  up  for  the  space  of  twelve 
hpurs,  and  found  it  to  be  almost  as  pure  as  the  atmo- 
spheric air,  although  it  had  an  insupportably  infectious 
smell. 

If  therefore,  even  under  circumstances  the  most  fiivour- 
able  to  the  absorption  of  the  oxygene,  the  air  does  not 
lose  one  hundredth  part  of  it,  we  cannot  thereby  account 
for  the  sense  of  anxiety  wliich  we  feel  in  close  and 
crowded  apartments,  or  the  maladies  which  are  peculiar 
to  the  vicinity  of  lakes  and  marshes,  or  to  certain  coun- 
tries. Under  some  circn instances  they  will  be  produced 
by  emanations  which  olud®  all  our  eudionretrical  riioans, 
and  which  act  in  a  peculiar  manner  upon  the  human  body. 
Thus  a  bubble  of  sulphurated  hydrogene  gas,  of  oxyge- 
nated muriatic  acid,  a  putrid  exhalation^  even  a  flower, 
may  fill  an  immeuse  space  with  this  odour,  and  astonish 
our  imagination  by  their  cx4;reme  subtility,  even  when 
we  are  ready  to  sink  under  their  action.  The  pestilential 
miasmata  may  be  equally  subtile  without  being  the  less 
deleterious,  and  equally  elude  all  our  means  of  analysis. 
Fortunately,  if  we  cannot  seize  these  atomic  substances 
and  determine  their  nature,  we  may  at  least,  after  tlie 
labours  of  M.  Guy  ton,  which  have  been  productive  (rf 
such  great  hcriefit  to  manl>ind,  destroy  their  action.  But 
pnder  other  circumstances  the  maladies  may  arise  from 
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thb  huihidity  of  the.aiir,  from  its  temperature,  from  it* 
electric  state,  or  in  general  from  the  state  of  the  Atmo- 
sphere with  tespect  to  the  peculiar  state  of  the  individual 
affected  ;  and  in  these  dases,  which  may  be  very  frequent  j 
the  malady  may  make  great  ravages  without  its  being 
possible  to  arrest  its  prdgress  :  it  wbilld  therefore  be  illu- 
sory to  attribute  dll  to  a  single  cause,  whtn  the  state  of 
human  health  de]^ends  Upon  the  cdncurredcci  of  all  the 
circumstances  under  which  men  are  placed.  - 

But  let  us  now  recapitulate  th^  principal  facts  cdn^ 
tained  in  this  first  part  of  our  Mentciir,  and  call  to  mind 
8ome  of  the  explanation's  which  we  have  offered,  hoping 
we  may  be  permitted  to  consider  them  as  expriessing  the 
teal  state  of  the  facts. 

The  solution  of  an  alicaline  sulphurct,  when  made  cold^ 
does  not  absorb  the  azote,  and  it  may  be  employed  with 
advantage  for  the  analysis  of  the  air :  when  made  hot,  it 
absorbs  it,  and  indicates  a  greater  diminution  of  volume 
in  the.  air  than  that  which  proceeds  from  the  absorption 
of  the  oxygene.  It  is  to  the  Water  only,  and  not  to  the 
sulphuret,  that  we  are  to  attribute  this  property. 

There  are  certain  proportions  of  oxygene  and  hydro- 
gene  iti  which  the  combustion  produced  by  the  electric 
spark  may  be  complete ;  there  are  others  in  which  the 
combustion  ceases  before  being  completed ;  and  finally 
there  ate  others  in  which  it  cannot  take  place  at  all. 
These  last  phenomena  seem  to  depend  upon  the  circum- 
stance that  the  temperature  necessary  for  the  combustion 
is  not  sufficieutly  elevated,  and  not  upon  the  mutual  affi- 
nity of  tlie  gases:  for  in  all  cases  in  which  the  combus- 
sion  is  not  complete,  we  need  only  raise  the  temperature 
artificial!}^  in  order  that  it  may  become  so*  When  the 
hydrogene  and  oxygene  are  not  entirely  absorbed,,  we 
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$ad  tbeol  again  in  the  residues,  and  prove  4iat  they  bayt 
opt  foflned  new  combinations.    ' 

\Yb§|i  ve  cannot  inflame  a  gaseous  ipiitur^  wbicl)  con* 
^in$  oxygene  and  bydrogeDfs,  it  wiU  be  sufficient  to  s^ug* 
ment  the  proportion  of  these  two  gases.  The  meteoric 
pbenomena  cannot  be  results  of  the  inflammation  of  hy- 
drogene  gas,  since  even  in  an  air  consisting  merely  of 
pure  oxygene^  it  would  require  more  than  6  hundredtii^ 
of  hydrogene  for  combustion  to  ta^e  phice,  and  evea  ib^ 
it  would  be  only  partial.  Electricity  seems  to  act  in  the 
inflammation  of  oxygene  and  hydrogene  g^s  by  tb^  jhciat 
arising  fi'om  the  compression  which  it  produce^  io  ift 
passage  through  their  mixture.  These  two  gasesj,  l^jr 
their  combination,  form  water,  which  is  CQnstant  in  iu 
pature.  If  the  galvanic  phenomena  seem  to  protve  that 
water  is  susceptible  of  oxygenation  or  hydrogenation,  th^j 
may  be  equally  well  accountted  for  without  the  aid  of  sucb 
an  hypothesis. 

One  hundred  parts  by  volume  of  oxygiene  require  for 
their  saturation  dOO  of  I^drogene^  This  propor^oo  is 
independent  of  the  changes  of  temperature  and  moisture, 
whereas  that  determined  by  weight  varies  under  the  same 
circumstances,  bocaus^  the  two  gases  dp  not  carry  i^to  tk^ 
combination  quantities  of  wat^r  \i'hich  a^re  in  tbesant 
proportion  as  their  quantities  by  weight ;  whence  it  results 
that  the  proportions  of  th&  water  which  have  be«n  estS' 
blished  must  be  modified.  The  Eudiometer  of  Volta  is 
capable  of  indicating  the  whole  quantity  of  o^^gene  con- 
tained in  a  given  volume  of  air  within  about  a  thousandth 
patt  of  that  volume,  and  its  results  admit  very  well  of 
comparison.  In  the  present  state  of  our  knowledge,  it  is 
the  most  exact  of  our  eudiometrical  means ;  it  is  not  onljr 
Capable  of  indicating  very  small  quantities  of  oxygene  or 
i>t  hydrogene,  and  determining  the  purity  of  the  last- 
mentioned 
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mentioned  gas, .  but  it  has  likewise  the  advantage  of!  giving^ 
multiples  of  the  quantity  to  be  estimated..  It  has  there- 
fore in  adl  thcsQ  respects  a  very  decided  superiority  over 
thci  other  et^diometrical  means.  The  atmosphere  contfiins 
only  0,21  in  volume  of  oxygene,  and  it  does  not  vary  io 
its  composition.  It  contains  no  hydrogene,  or  if  it  coiiir 
jbains  any,  its  quantity  cannot  amount  to  3|003. 

TO  BE  CONXLUDED  IN  OUR  NEXT. 
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Accoimt  of  a  nrjcf  Va)itish.    By  M,  Parmentier. 
From  the  Annal^sde  Chiaiie. 

X  HE  Apothecary-General  of  the  French  Military  Hos- 
pital at  Genoa,  M .  Bompoix,  having  sent  me  some 
tjoffee-cups,  the  merit  of  which  seemed  to  coqsist  in  their 
hghtness,  and  esrpecially  in  the  varnish  with  which  they 
were  covered,  a  varnish  which  was  held  in  high  estima-^ 
tioh,  possibly  on  account  of  its  cotnposition  being  kept  a 
secret  in  the  country,  I  solicited  M.  Bompoix  to  endea- 
vour to  discover  the  receipt,  which  he  at  length  obtained 
from  one  of  his  pupils,  who  availed  himself  of  his  ac- 
quaintance with  the  manufacturer  to  procure  it.  It  is 
this  : 

Take  linseed-oil       •    -    .    «     1 1  lbs. 
Yellow  amber    •    -    -    -    -     i 
Litharge  in  powder      -    -    -    0    5  oz. 
Mining  ditto      --.-.05 
Ceruse  ditto       -----    o    5 

Bojil  tb^  lins^od-oil  in  an  unglazed  pot;  have  a  small 
linen ^bag,  of  a.  size  sufficient  to  comain  easily  th^  lU 
th^rg^,  minium,  aqd  ceruse,  which  tie  in  it,  and  sus- 
pend in  the  pot|  so  as^not  to  touch  the  bottom.     CaQAinu.^ 
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the  ebullition  till  it  begins  to  tur^i  brown  ;  Chen  take  K 
out,  and  continue  to  boil  the  oil,  adding  a  clove  of  gar- 
lic, peeled,  and  when  it  is  dried  add  another,  and  sd 
on  to  the  number  of  six  or  seven  :  have  thenji  in  an  tm-t 
glazed  eartlien  pot,  the  amber  fused  in  the  manner  about 
to  be  described  j  and  when  it  is  fused  pour  the  whoie  iuftO 
the  linseed-oil. 

To  fuse  the  Amber,  Take  about  two  ounces  of  linseed- 
oil 5  to  moisten  the  amber  and  facilitate  its  fusion  by  a 
very  violent  fire ;  and  when  it  is  fused  mix  it  with  th6 
linsecd-oil,  and  boil  it  for  aboiit  two  minutes  ;  then  take 
it  out,  and  strain  it  through  a  piece  of  linen,  of  a  rather 
open  texture  ;  after  it  has  Cooled  put  it  into  a  bottle,  and 
cork  it  well,  to  prevent  its  drying. 

Manner  qf  using  it.  Take  the  article  you  wish  to  tar* 
nish  and  polish  it  well ;  then  apply  the  vannsh  in  the 
following  manner.  Take  lamp-black,  varnish,  and  a 
small  quan.tity  of  essence  of  turpentine,  and  mix  them 
together  with  a  brush.  Apply  a  coat  of  this  mixture  to 
the  article  that  is  to  be  varnished  ^  and  when  this  coat  is 
dry  apply  another,  and  so  on  to  the  number  of  four: 
when  they  are  dry  place  the  article  in  a  stove,  or  at  tlie 
fire,  in  order  to  dry  it  completely,  and  then  polish  it 
with  pumice-storie  and  whiting. 

Manner  qf  preparing  the  Article  to  be  varnished,  Ta-te 
walnut,  alder,  or  cherry-tree  wood,  because  these  woods 
arc  porous,  and  when  perfectly  dry  do  not  warp  any 
more  :  first  shape  the  piqce,  and  put  it  to  dry  in  tb€( 
stove ;  then  work  and  polish  it,  as  if  it  were  finished  j 
finally,  varnish  it  as  abo^e  directed. 

If  you  wish  to  give  a  red  tinge  to  the  groutfd  of  the 
cup,  throw  into  the  varnish  a  small  quantity  of  miniunt, 
or  better  of  cinnabar ;  and  proceed  in  like  manner  for  anjr 
other  colour  vou  wish  to  <:^ive  to  the  article. 

On 
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Translated  irom  the  German  in  thp  Annales  de  ChimiEv 
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T  has  long  been  customary  in  Germany  to  obteiin  dis^ 
tilled  spirit  froui  potatoes,  with  the  aid  of  proper  pre-t 
parations  and  causing  them  to  ferment.  In  the  Eastern 
part  of  Prussia^  and  in  Lithuania  particularly,  a  great 
quantity  of  potatoes  are  applied  to  this  use.  As,  in  tho^e 
countries,  they  are  commonly  cultivated  in  land  recently 
cleared,  they  yield  abundantly ;  espepially  if  they  have 
been  cultivated  in  a  proper  manner,  and  the  weather  has 
been  favourable.  The  lees  of  the  potatoes,  or  the  resi- 
due of  the  distillation,  s^fFords  an  excellent  drink  for  cat- 
tle, especially  for  cows,  which  it  causes  to  give  more 
inilk.  Potatoes,  as  every  one  knows,  are,  also,  an  excel- 
lent alimen^  for  the  hpman  species ;  on  w^hich  account 
the  cultivation  of  thjs  root  is  extremely  advantageous, 
^nd  greatly  dirpinishes  the  consumption  of  grain,  fornierly 
employed  for  producing  the  saipe  quantity  of  distilledl 
spirit,  which  now  is  obtained  from  potatoes.  When 
tiiis  spirit  is  well  distilled,  and  not  mixed  with  any  foreign 
3ubstances,  and  when  the  potatoes  hare  not  been  buf'nt 
or  too  much  heate4  in  their  prepari^tion,  it  has  a  very 
palatable  taste  ;  much  superior  to,  and  different  from,  the 
bad  spirit  obtained  from  barley  or  wlieat ;  which,  howr 
ever,  some  persons  prefer,  on  account  of  their  beiiig  ha-* 
l)ituated  to  it. 

It  has  been  pretended  that  the  spirit  of  potatoes  easily 
turns  sour,  and  that  it  cannot  pass  tl^e  line  without  spoil- 
ing :  iis  I  cannot  prove  the  contrary,  I  have  nothing  to 
say  to  these  assertions.  I  know,  however,  that  this  spirit 
>vil|  keen  at  least  eighteen  months,  and,  that  after  being 
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fcept  for  that  space  of  time,  it  indicated,  by  Richter's  al- 
*  ^obolometer  *,  the  35th  degree,  without  having  lost  ahy 
thing  of  its  quality,  or  turned  sour,  I  have,  therefore, 
reason  to  believe,  that  this  spirit,  when  well  prepared,  is 
not  more  liable  to  the  two  disadvantages  which  have  been 
laid  to  its  charge,  than  that  of  grain,  And  that  whateter 
)ias  been  objected  against  it  is  the  effect  of  prejudice. 

Manner  of  obtaining  distilled  Spirit  from  P&tatcfes, 

Tliis  spirit  id  obtained  by  adding  to  the  potatoes  a  suf- 
iicient  qiiantity  of  malted  barley ;  for  example,,  to  a 
|)undred  Berlin  bushels  of  potatoes  seventeen  bu^iels  and 
^  half  of  malted  barley  are  added,  which  produce  five 
hogsheads  of  spirit,  the  hogshead  containing  two  hundred 
and  forty  German  quarts,  which,  by  Richter^s  areometer, 
^^parks  from  36*  to  38^ 

I  knqyr  also,  by  experience,  that  with  one  hundred 
and  twenty  bushels  of  potatoes  and  ten  of  malt,  we  may 
pbtain  the  same  quantity  of  spirit^  pf  eoual  strength.  It 
might,  perhaps,  be  imagined^  that  in  order  to  produce 
the  i^frie  quantity  of  spirit  ff'om  potatoes,  if  woi|ld  require 
a  greater  quantity  of  ingrfsdients  proper  for  feripentation 
than  are  required  for  the  spirit  of  graip,  as  also  morp 
rooiii,  more  casks,  and  a  greater  expence  in  fuel ;  but 
this  is  not  the  case,  for  th^  sapfie  casks  whiph  pontain  a 
given  quantity  of  corn,  contain,  very  nparly,  the  same 
quantity  of  potatoes  and  malt,  which  produces  also  the 
§aine  quantity  of  spirit,  provided  thp.t  care  hasf  been  taken 

*  RJcht^Y  alcoholometer  is  the  same  instrument  as  Baum^'s,  witt| 
opiy  this  di^erence,  th^t  each  degree  has  been  fixed  according  to  ex- 
periments made  expressly  for  the  purpose.  The  scale  is  graduated  from 
1  to'jpo^  in  such  a  manner,,  that  the  number,  at  the  level  of  the  liquidf 
indicates  the  quantity  of  alcohol  :•-« thus  ^6,  indicates  36  parts  of  alcq- 
bol  in  |00  of  the  liquor. 
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&t  first  to  make  the  potatoe  masb  thicker,  because  they 
<do  not,  by  any  means^  possess  the  same  property  of  thick- 
ening that  corn  does,  and  that,  also,  the  fermentation 
has  taken  place  as  it  ought,  and  the  spirit  has  not  been 
burnt  in  the  alembic.  As  to  the  additional  quantity  of 
wood  required  for  boiling  the  potatoes,  this  expense  ia 
scarce  worthy  of  consideration,  since,  in  all  cases,  boil- 
ing water  is  required.  This  wat^r  is  employed  for  boiling 
the  potatoe^s,  which  is  effected  by  means  of  the  vapour  of 
the  water,  which  must  be  kept  in  ebullition  for  half  or 
three  quarters  of  an  hour  longer,  according  to  the  quani 
tity  of  potatoes  employed  ;  and  this  is  all  the  additional 
expense  in  fuel,  that  is  required. 

The  boiling  of  the  potatoes  is  performed  in  a  cask  of 
oak  wood,  the  staves  of  which  must  be  very  strong  and 
thick,  and  the  heads  hasped  with  iron,  in  order  to  prcr 
vent  their  being  injured  in  stirring  ;  the  upper  head  has  a 
square  aperture  with  a  very  strong  lid  which  closes  com- 
pletely :  this  aperture  serves  to  introduce  the  potatoes 
into  the  cask  after  they  have  be6n  washed  and  cleaned  : 
there  is  also  another  aperture,  but  smaller,  which  has  like- 
wise a  door  that  closes  well,  and  is  intended  for  taking  the 
potatoes  out  of  the  cask. 

This  cask  is  placed  upon  a  trestle  at  the  side  of  an 
alembic,  different  from  that  used  in  great  and  small  dis- 
tillations. At  the  same  side,  that  is  to  say,  opposite  to 
the  alembic,  over  the  bottom  of  the  cask,  there  is  an 
orifice  for  placing  the  neck  of  the  head  of  the  alembic, 
and  through  which  the  distillation  is  to  pass.  In  the 
middle  of  the  lower  end  there  is,  also,  a  small  orifice  for 
evacuating  the  thick  fluids  vhich  have  collecfed  ii>  the 
cask,  and  in  order  that  the  potatoes  may  not  stop  it  up, 
it  must  be  covered  in  the  inside  of  the  cask.  When  the 
potatoes  are  boiled,  which  the  workmen  may  ascertain 
by  means  of  the  door  in  the  side  of  the  cask,  the  neck  of 
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the  alembic  is  withdrawn  from  the  cask,  and  the  grinding 
oFthe  potatoes  is  immediately  cpmnpienced  with  a  maU 
chine,  or  a  kiinl  of  a  haT)d  mill,  pladed  before  the  caA^ 
close  to  the  small  door  at  the  side.     This  mill  is  comw 
posetl  of  two  cyHiiders  of  very  hard  wood,   or  of  sand- 
stone, tlie  axles  of  which  are  turned  towards  each  other, 
])y  means  of  a  wlieel  worked  with  a  handle.     Over  the 
cylinder  there  is  a  coffer,  or  hopper,  into  which  the 
potatoes  are  put  as  they  are  successively  taken  out  of  the 
cask  with  a  ladle,  which  beings  ground  by  the  action  ^f 
the  cylinder,  fall  into  a  vat  placed  below  thena»    What 
renders  this  vat  indispensably  necessary  is,  that  below 
each  cylinder  there  is  an  iron  scraper  for  removing  the 
{>otatoe  mash  which  attaches  itself  to  the  cylinders. 

When  the  potatoes  are  boiled,  ground  barley  i^  put  into 
li  vat  and  diluted  with  warm  water,  taking  c^re  to  naki^ 
the  mixture  rather  thin  ;  the  potatoes  are  then  added).by 
tub-fulls,  as  fast  as  they  are  ground,  and  when  they  are 
entirely  done,  the  mixture  is  well  stirred  and  th^  requisite 
quantity  of  water  added,  till  the  mash  is  perfectly  siiiooth 
and  no  more  lumps  remain  in  it.  It  is  then  left  to  standi 
stirring  it  however,  from  time  to  time,  till  the  Whole  i^ 
cold,  and  the  yeast  can  be  added  to  it. 

In  some  places  oply  yieast  is  employed  ;  but,  iti  others, 
they  use  also  an  artificial  ferment,  prepared  simply  of 
rye,  ground  and  well  cleaned.  This  last  ferment  is  made 
by  first  forming  a  paste  with  the  ground  rye  and  cold 
%vater,  to  which  boiling  water  is,  afterwards,  added,  in 
such  quantity  as  to  form  a  x\ii<!ik  louiUie ;  this  is  mixed 
first  with  yeast,  and,  afterVvards,  With  artificial  ferment, 
fit  several  .times,  whereby  k  fermentation  is  ext;ited  in 
the  ma^s.  The  whole  art  consisits  in  the  manner  of  heat-* 
jng  this  preparation,  for  the  greatest  care  m>ist  be  takeij 
j)ot  to  sppil  the  taass  by  heatiri|;  it  too  Aiti^b, 
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Itisaiso  to  be  observed,  that  potatoes,  as  they  ferment 
inore  readily  than  corn,  require  a  less  quantify  of  yeast  j 
moreover,  the  fermentation  is  very  violent,  producing  a 
copious  and  continued  formation  of  seum  ;  but  it  docs 
Hot  take  place  ever}^  where  in  a  similar  manner  ;  for,  in 
certain  places,  the  gross  and  membranaceous  parts  of  the' 
potatoes  form  a  strong  crust  at  the  top,  through  which 
the  scum  can  penetrate  but  seldom,  or  hot  at  all,  without 
trhich,  however^  the  fermentation  is  stopped,  or  inter- 
i^upted.  Ejfperience  proves  that  by  distilling  potatoes 
with  beet  roots  and  carrots,  a  better  and  moife  abundant 
spirit  is  obtained,  than  when  only  potatoes  and  beet  are 
distilled  together  ;  but  the  advantages  which  some  have 
attributed  to  the  latter  method  of  proceeding  have  not 
been  confirmed  ;  on  the  contrary,  it  has  been  proved' 
that  when  caiTots  have  been  added  to  the  distillation,  the 
spirit  obtained  has  a  very  agreeable  smell  and  taste. 

That  kind  of  cabbage  which  the  Germans  call  Kohlrabi^ 
the  French  CAc/z^CflVf',  is  a  species  of  Brassica  napu'^f  ai.J 
which,  growing  in  thfe  earth,  differs  from  that  which 
grows  above  the  ground  in  a  round  form,  produces  a  bad 
spirit^  of  a  very  disagreeable  smell  and  flavour.  Its  fer- 
mentation is  neither  so  strong,  brisk,  nor  continued  :  the 
preparation  ^|uickly  turns  sour,  on  which  account  the 
spirit  soon  acquires  a  disagreeable  taste,  and  becomes 
eovered  with  a  whitish  mould.  The  lees  of  this  brassica, 
or  the  residue  of  the  distillation,  must  not  be  kept  for  any 
time  before  it  is  given  to  the  earth,  for  it  spoils  very  soon, 
even  in  Winter  :  neither  do  they  relish  it  so  much  as  that 
of  the  potatoes  and  beet  root. 

.  Chemists  pretend,  that  it  is  the  saccharine  substance,  or 
juice,  that  gives  rise  to  the  vinous  fermentation  ;  that  the 
more  a  substance  contains  of  this  saccharine  substance  tl^ 
better  adapted  it  is  for  fermentation  ;  but  the  results  ob- 
t4ined  with  potatoes  seem  to  prove  that  their  assertion   ia 
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by  no  means  grounded  in  jts  full  extent,  for  potatoes  con* 
tain  no  saccharine  substance,  but  merely  starch,  and  yet 
they  ferment.  It  is  evident  that  in  grain  the  quantity  of 
spirit  is  in  proportion  to  that  of  the  starch,  or,  perhaps, 
of  that  glutinous  substance  which  it  contains  ;  wheat,  for 
example,  which  contains  the  most  of  both,  furnishes  also 
the  largest  quantity  of  spirit. 

The  opinion  of  those  who  urge  that  wheat  acquires  by 
germinating  a  sweet  taste,  does  not  seem  to  me  to  be  of 
any  great  weight  or  signification ;  for  our  predecesscns 
had  no  very  clear  or  accurate  ideas  on  this  subject ;  be- 
sides which  the  point  has  not  yet  been  fully  ascertained^ 
by  rigorous  experiment  and  comparison,  of  the  different 
species  of  grain,  when  they  have,  and  when  they  have  not 
germinated;  for  there  are  several  well-informed  distillers 
who  still  doubt  whether  a  given  quantity  of  any  species  of 
grain  produces  a  larger  quantity  of  spirit,  of  equal  strength, 
on  account  of  the  grain  having  germinated. 


On  Vapour  Bleaching,     By  M.  Curadeau. 
From  the  Bibliothequk  Physico-Economique. 

X  HE  experiments  on  vapour-bleaching,  whichlkteljr 
made  at  the  Hospital  of  Incurables,  having  proved  com- 
pletely successful,  I  think  it  incumbent  upon  me  tagire 
such  details  of  the  process  which  I  employed  as  may  en- 
able the  public  to  appreciate  the  advantages  which  this 
new  niethod  possesses  over  the  former  one. 

The  trial  was  made  upon  eighteen  hundred  pounds  of 
dryland  very  foul  linen,  consisting  of  sheets,  table-cloths, 
napkins,  shirts,  and  dish-cloths ;  it  had  merely  been 
steeped  the  evening  before  in  the  water  of  the  hospital 
cistern,  without  any  soap  being  employed  in  this  opera- 
tion,  a.  point  upon  which  I  particularly  insisted. 
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This  linen^  after  having  been  thus  steeped  and  wrung 
out,  was  impregnated  with  ley  prepared  with-  American 
potash,  but  without  the  addition  of  soap ;  for  experience 
has  shewn  me,  that  this  substance  is  not  only  superfluous, 
but  that  it  also  has  the  disadvantage  of  modifying  the 
effects  of  the  alkali,  which  in  many  cases  has  prevented 
the  success  of  the  operation. 

The  quantity  of  potash  employed  for  the  leying  of 
these  eighteen  hundred  pounds  of  linen  was  forty-five 
pounds,  which  gives  two  pounds  and  a  half  to  the  hun- 
dred of  linen.  However,  as  each  kind  of  linen  was  mor« 
or  less  impregnated  with  grease  and  filth,  it  became  ne- 
cessary to  make  a  selection,  in  order  that  a  ley  might  be 
separately  applied  to  each  kind  of  linen,  of  a  strength 
proportioned  to  its  state.  In  this  manner  therefore  I  was 
certain  of  applying  the  alkali  to  its  proper  use,  which  is 
much  more  advantageous  than  the  old  method,  which 
subjects  the  muslin  handkerchief  and  the  dish-cloth  to  the 
ac^on  of  the  same  ley.  Here  this  inconvenience  is 
avoided,  since  every  kind  of  linen  has  its  particular  ley, 
and  by  its  peculiar  arrangen?ent  in  the  vapour-vat,  tlie 
ley  of  the  dish-cloths  cannot  communicate  with  that  of 
the  fine  linen. 

The  quantity  of  water  employed  for  the  preparation 
of  the  ley  might  be  equal  to  about  two-thirds  of  the 
weight  of  the  dry  linen. 

About  eleven  o'clock  in  the  forenoon  the  linen  was 
begun  to  be  put  into  the  vat ;  the  dish-cloths  were  placed 
at  the  bottom  of  the  vessel,  then  the  table-cloths  and 
napkins,  and,  lastly,  the  shirts  and  sheets.  It  was  now 
about  half-past  twelve  o'clock ;  when  the  fire  was  inim^- 
diatelv  kindled,  and  continued  till  it  was  ascertained  that 
the  heat  communicated  to  the  linen  was  uniformly  dif- 
fused, and  equalled  80  degrees.  At  nine  o'clock  it  was 
perceived  that  the  operation  had  been  continued  for  a 
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suflicieat. length  of  lime,  aiifl  the  appJiqafioQ  of.. the  fire 
ly^s  consecju^ntly  suspended.  For  this  leyingpnly  ^14 
pounds  of  wpod  had  been  burnt ;  the  value  of  wbiph  wai; 
estimated  at  4  francs  50  ceptimos.  Part  of  this  ^i^p^Qsd 
ipight  have  bqen  saved^  if  car^  h^d  bpen  tak^n  to  rmiovftr 
the  charcoal.  Nevertheless,  at  nine  o'clock  the  following 
morning,  a  quantity  was  taken  out,  ^mounting  in  value 
to  1  fcano  35  centimes. 

On  the  mornipg  of  the  second  day  the  Iii>en  was  t^^ 
out  of  th^  vat,  in  orcjer  to  be  washed.  This  was  dene  itt 
the  presence  of  many  persons  of  both  sexes,  who  all 
agreed  that  they  had  never  knowix  ^  ley  wash  better,  of 
ri^nder  the  linen  whiter.  An  aiklitional.circufnstapqp  iji 
favour  of  this  method  was  the  facility  with  which  the 
spots  were  removed ;  moreover,  for  sp  qonsider^e  a 
quantity  of  linen  only  a  pound  and  a  hftif  of  ^oap  was: 
employed,  which  in  common  circumstance  naight  very 
well  not  have  been  employed  at  all. 

This  method  appears,  therefore,  to  possess  the  follpif- 
ing  advantages:  1,  it  is  continued  ;  2,  linen  blea<;hed 
in  this  mzmner  is  much  whiter,  and  more  easily  washed, 
than  according  to  the  former  method;  3,  the  vermin^ 
which  is  so  often  found  amoDg  the  linen  of  hospitals,  and 
which  is  not  destroyed  by  the  action  of  ordinary  leying, 
as  the  directors  of  the  hospital  have  remarked,  will  be 
completely  destroyed  by  the  heat  of  80  degrees,  whicU 
our  method  is  certain  of  giving  to  the  linen;  4,  ftnallyr 
a  saving  of  two-thirds  of  the  expense  is  obtained  upoii 
the  articles  of  fi^el  and  soap.  As  to  the  saving  of  potash^ 
I  do  not  propose  any  ;  for  whether  this  substance  acts  iri; 
much  or  in  little  water,  the  case  will  always  be  the  same 
with  respect  to  the  substances  that  are  to  neutralize  itf 
action. 

I  must. here  remark,  that  sheets  which  were  leyed  for 
tlie  ^A'st  time  in  this  experiment  were  much  whiter  than 
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similar  ones  Which  w^re  conipilred  with  them,  and  which 
Iiad  already  un4ergone  the  action  of  three  ordinary  leys. 
This  bbierration,  to  which  I  paid  particular  attention^ 
pI'o^^)3s  that  unbleached  linen  Will  sootier  become  whito 
by  this  prodeas  than  that  wbieh  biis  been  subjected  to  the 
action  of  ordinary  Jeyihg. 

According  to  the  information  w;hich  I  have  c6llected  ih 
establishments  where  this  operation  is  conducted  whb  the 
greatest  economy,  the  same  quantity  of  linen  would  hare 
required  45  pounds  of  potash,  5  of  soap,  and  600  of 
wood.  In  how  many  other  establishments  will  not  eveu^ 
this  expense  be  exceeded  ? 

In  our  experiment  the  i^uantity  df  these  substances 
etnipldy^d  was,  potash  45^tbs.  wood  214,  ^oap  If.  As  to^ 
the  saying  of  manual  labour,  with  which  it  is  attended, 
we  cannot  as  yet  determine  it,  but  must  leave  it  to  be 
ascertained  by  farther  experiments 


Considerations  on  the  Ort/dation  of  Metals  in  generaly  and 
on  that  of  Iron  in  particular ^    By  M.  Thenard.    , 

From  the  Annales  de  Chimie. 

XjlS  soon  as  oxygene  was  discovered,  philosophers 
occupied  themselves  with  the  investigation  of  its 
properties,  and  it  was  not  long  before  they  found 
that  this  gas  is  the  general  agent  of  combustion^  The 
phlogistic  theory  then  disappeared  ;  and  it  was  no  longer 
necessary,  in  order  to  explain  most  phenomena,  to  build 
hypotheses  in  every  respect  contradictory  to  experience. - 
By  atdmitting  a  greater  or  less  proportion  of  this  new  prin- 
ciple in  the  metallic  calces,  an  exact  account  was  given 
pf  the  augmentation  pf  weight  which  the  metals  acquire 
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when  they  are  calcined.  But  this  theory,  which  now  ap- 
pears to  us  so  simple,  is  nevertheless  the  fruit  of  great  ef* 
forts  of  genius  ;  and  yet  when  we  compare  it  with  the  an- 
cient theory,  we  find  it  difficult  to  decide  which  of  the 
twoconfersmo$it  honour  upon  its  author.  On  the  one  hand, 
Stahi  brought  forth  science  as  it  were  out  of  chaos ;  all  the 
elements  of  which  it  was  to  be  formed  were  in  confusion ; 
he  separated,  he  attentively  investigated  their  properties, 
and  at  length  he  established  among  the  phenomena  wbieh 
they  present,  such  a  connection  as  rendered  them  all  de- 
pendant upon  each  other.  On  the  other,  Lavoisier,  byasurer 
and  more  scientific  progress,  goes  to  the  bottom  where 
Stabl  only  skimmed  the  surface  ;  9ne  might  say  that  he 
sees  tlie  constituent  particles  of  matter  re-act ;  be  learns 
the  art  of  following  them  in  their  union  and  in  their  sepa- 
ration ;  he  gives  nothing  to  hypothesis,  be  consults  only 
experience  ;  in  place  ofan  imaginary  he  substitutes  a  real 
substance ;  he  discovers  the  general  laws  of  nature,  and 
traces  the  route  that  must  be  followed  by  his  contempora- 
ries and  successors.  Thus  the  one  opened  the  path  which 
the  other  travelled  over ;  but  if  Stahlliad  not  existed,  (JJhe- 
mistry  would  perhaps  be  still  in  its  infancy ;  at  least  it 
must  be  admitted  that  his  doctrine  has  had  the  greatest  in- 
fluence upon  the  creation  of  the  new  theory,  even  in  the 
very  circumstance  that  it  was  entirely,  opposite  to  bis 
principles ;  and  in  fact  would  he  not  have  designated  ox- 
ygene  gas,  if  he  had  made  his  phlogiston  to  perform  tlie 
reverse  of  the  part  which  he  assigned  to  it  ?  He  there- 
fore presented,  by  the  force  of  his  genius,  the  existence 
of  an  analogous  matter  ;  a  matter  which,  it  is  true,  he  ne- 
ver was  able  to  obtain,  but  which  he  nevertheless 
admitted,  and  to  which  he  attributed  imaginary  pro- 
perties, in  order  especially  to  explain  the  phenomena  of 
combustion. 
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When  it  was  well  demonstrated  that  hi  combustion  the 
iiietals  as  well  as  the  dther  cdmbustible  bodies,  far  from 
losing  one  of  their  principles,  absorbed  U  new  one  since 
they  increased  in  weight;  when,  in  short,  Lavoisier  had 
taught  us  that  in  this, phenomenon,  the  cause  of  which 
was  so  long  unknown^  the  air  was  decomposed,  and  that 
one  of  its  elements  entered  into  a  new  combination,  tlie 
properties  of  burnt  bodies  were  investigated  with  greater 
attention  ;  a  great  number  of  new  ones  were  discovered, 
and  with  respect  to  several  of  them  at  least,  the  quantities 
'of  oxygene  and  of  radical  which  constituted  them,  were 
ascertained.  These  new  considerations  were  again  the 
source  of  many  discoveries.  It  was  seen  that  the  same 
combustible  body  might  combine  in  different  quantities 
with  oxygene;  and  that  consequently  several  oxyds,  as 
well  as  several  acids,  might  have  the  same  radical.  We 
shall  meet^  especially  in  the  oxydation  of  metals,  with 
"frequent  applications  of  this  principle  ;  and  of  late  lead, 
antimony,  and  manganese  have  presented  us  with  some 
Very  reniarkable  ones.  It  was  this  |variety  of  oxyds 
which  leads  the  author  of  Chemical  Statics  to  think  that 
there  was  npt  so  great  a  difference  as  had  till  then  been 
conceived  between  the  oxyds  of  the  same  genus,  anct 
which  suggested  to  him  ttie  belief,  supported  also  by  re- 
flections which  are  the  result  of  a  great  number  of  expe- 
riments, that  probably  even  the  metals  pass  from  the  me- 
tallic state  to  the  maximum  of  oxygenation  by  going 
through  all  the  intermediate  degrees  of  oxydation;  so  that 
there  would  be  for  each  metal  a  multitude  of  different 
oxyds. 

I  am  well  persuaded  that  the  number  of  the  metallic  ox- 
yds is  much  greater  than  what  is  admitted  by  the  ma- 
jority oi  chemists,  and  that  they  do  not  pass  immediately, 
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as  15  supposed}  at  least  with  respect  to  some,  from  a  low 
degree  of  oxygenation  to  a  very  high  one ;  that  between 
these  th^re  exists  one  or  more  intermediate  degrees 
which  constitute  as  many  particular  oxyds ;  but  I  con- 
fess I  am  not  yet  convinced  that  there  are  as  many  oxyds 
as  possible  degrees  of  oxygenation  ;  and  if  theory  admits^ 
experience  seems  to  reject  them ;  indeed,  why  should 
^  these  different  okyds  not  combine  with  the  acids  ?    The 

■ 

cause  might  perhaps  be  attributed  to  this,  that  the  me- 
tals, at  a  certain  degree  of  oxydation,  have  more  affinity 
for  tile  &cids  than  at  any  other ;  but  for  this  very  reascm, 
it  is  possible  that,  combined  with  a  given  quantity  of  ox- 
ygene,  they  form  permanent  oxyds,  whilst,  with  a 
greater  or  a  smaller,  these  oxyds  can  have  only  a  mo- 
mentary existence.  The  latter  will  therefore  be  placed 
between  the  former;  they  will  be  as  ipany  degrees  through 
which  the  first  will  be  obliged  to  pass  witliout  being  abk 
to  remain  stationary,  and  this  is  precisely  what  we  ob- 
serve with  respect  to  the  acids  that  have  the  same  radical. 
WiU  it  be  said  that  between  the  sulphurous  and  the  solr 
phuric  acids,  between  the  phosphorous  and  the  phosphoric 
acids,  there  are  many  other  intermediate  acids?  And  if 
such  intermediate  acids  do  not  exist,  if  sulphur,  phos^ 
'  phorus  &c,  can  form  only  two  acids,  why  should  the  me- 
tals give  origin  to  a  multitude  of  oxyds;  why  should 
there  not  be  for  the  one  as  welt  as  for  the  other  fixed  de* 
grees  only  of  oxygenation  ?  How  should  it  come  to  pass^ 
finally,  that  hydrogene  forms  only  an  oxyd,  although  it 
is  capable  of  fixing  more  than  five  and  a  half  times  il$ 
weight  of  oxygene  ?  There  are  so  many  reasons  which 
induce  us  to  believe  that  the  metals  are  entirely  in  the 
same  predicament  with  the  other  combustible  bodies ;  aod 
since  it  is  proved  that  these  cannot  form  with  the  general 
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principle  of  combustion  a  multitude  of  different  combi- 
nations, I  am  persuaded  that  the  metals,  which  are  justly^, 
regarded  as  analogous  bodies,  are  not  more  susceptit4i<b 
than  they  of  a  multitude  of  different  oxydations. 

But  if  it  may  be  permitted  to  advance  some  doubts 
against  this  manner  of  thinking,  nofte  can  be  entertained 
respecting  the  nature  of  the  oxyds  in  their  combinations 
with  the  acids ;  and  if  this  truth  had  not  been  long  ad* 
mitted  by  chemists,  some  general  observations  would  suf- 
fice to  place  it  in  its  full  evidence.  Let  us,  nevertheless, 
cast  a  glance  upon  each  of  these  oxyds,  aud  attentively 
consider  the  oxyds  of  iron,  which  it  is  more  particularly 
my  purpose  to  examine  in  this  memoir.  Here  in  fact 
every  thing  lieads  to  prove  that  in  combinations  of  this 
sort,  the  oxyds  are  constant;  Though  cobalt,  nickel, 
bismuth,  lead,  zinc,  gold  and  platina,  ^r^  all  the  base  of 
several  oxyds,  nevertheless,  in  all  the  salts  which  they 
form,  they  are  always  equally  bxydated :  thus  the  oxyd 
.is  blue  in  all  the  salts  of  cobalt,  green  in  those  of  nickel, 
white  in  those  of  bismuth,  of  zinc  and  of  lead  ;  it  is  grey  in 
those  of  sjjvcr,  yellqw  in  those  of  gold,  add  brown  in  those 
of  platina  ;  it  varies  indeed  in  those  of  antimony,  of  tin,  of 
mercury,  of  copper  and  of  iron  ;  but  still  with  several  of 
them  it  is  only  a  few  of  their  oxyds  that  can  unite  with 
the  acids.  Only  two  white  oxyds  of  antimony  are  sus« 
Ceptible  of  this  combination  ;  the  volatile  white  oxyd  and 
the  white  oxyd  of  the  second  degree  ;  the  white  oxyd  at 
the  maximum  is  attackable  only  by  the  muriatic  acid ; 
moreover  unless  it  be  in  a  highly  divided  state,  the  muri- 
atic acid  dissolves  it  with  i^ery  great  difficulty,  and  al- 
ways by  passing  in  part  into  the  state  of  oxygenated  mxx* 
riatic  acid.  Tin,  mercury  and  copper,  like  antimony, 
.  form  saline  combinations  with  the  acids,  only  in  two  states 
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of  oxydation  ;  mercury  in  the  state  of  bl^ck  oxyd  and  of 
r^d  oxyd,  and  copper  in  the  state  of  yellowish  white 
oxyd  and  brown  oxyds. 

Hitherto  it  has  been  thought,  that  the  case  was  the 
same  n4th  iron  ;  that  in  all  the  salts  >vhich  it  was  capable 
of  forming,  the  oxyd  wsls  always  either  green  or  jred.  Some 
Chemists,  however,  have  admit);ed  an  intermediate 
oxyd  ;  they  have  believed  that  there  was  also  among 
them  a  yellow  oxyd,  because,  the  ferruginous  salts  some- 
times present  themselves  of  this  colour.  Reasoning  a(> 
cordiiig  to  the  hypothesis,  that  all  the  metallic  salts  are 
always  of  the  same  colour  as  their  oxyds,  such  a  conclu- 
sion was  perfectly  consistent  with  the  principles  adopted; 
but  it  is  very  well  known  at  present,  that  this  jnpde  of 
considering  the  matter  frequently  leads  into  error,  and 
that  one  salt  is  white,  or  rose-coloured,  though  its  oxyd 
be  red  or  blue,  whilst  another  may, be  yellow  and  yet 
bave  for  its  base  a  red  oxyd  :  this  is  precisely  the  case 
with  all  the  yellow  salts  of  iron.  Nevertheless,  besides 
the  green  oxyd  and  the  red  oxyd,  there  exists  another  oxyd 
pf  iron,  which  performs  a  very  important  part  in  the 
ferruginous  saline  combinations;  and  as,  on  the  on^ 
hand,  the  formation  of  several  products  which  are  fabri- 
cated in  our  work-shops,,  ^nd  on  the  other,  the  explana- 
tion of  several  phaenomena  which  often  present  them- 
jielves  in  the  arts,  depend  upon  the  existence  of  this  oxyd 
1  think  .it  necessary  to  enter  into  some  details  respect^ 
ing  it.  .  „         •    • 

It  is  formed  in  treating  iron  with  most  of  the  acids,  an4 
it  is  obtained  by  decomposing  the  different  salts,  thus 
produced,  by  potash,  by  soda,  and  by  ammoniac.  It  is 
especially  by  consideriug  the  solution  of  iron  in  sulphuric 
acid,  that  we  can  easily  demonstrate  its  existence.    If 
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into  thi^  solution,  fresh  prepared,  we  pour  alkali,  a.  wWc 
precipitate  is  formed,  which  speedily  becomes  green  at 
its  surface,  and,  in  a  sliort  time,  passes  eyen  into  the 
red  *,  These  changes  of  colour,  which  take  place  in  the 
whole  mass,  if  it  be  stirred ,  are  evidently  produced  bjr 
an  absorption  of  oxygenp,  for,. if  wq  repeat  the  experi^  , 
ment  in  a  flask,  the  air  which  it  contains  diminislies  siaiw 
sibly  in  volume,  and  soon  extinguishes  a  lighted  pap^, 
both  when  the  white  oxyd  has  become  green,  aLXxdijQr^ 
iiom  when  it  has  passed -into  th^  red. 

It  is  this  white  oxyd,  supersaturated  with  ^Ipliuric 
acid,  which  forais  a  great  part  of  the  sulphate  of  iron^. 
commerce.  Nevertheless,  besides  this  combination,  tbe 
^hite  oxyd  can  also  form  a  much  more  acid  sulpliate, 
a.nd  then,  instead  of  being  of  a  deep  green,  the  coior 
pound  inclines  to  a  light  emerald  colour.  The  case  is 
tlic  same  with  the  green  oxyd  and  the  red  oxyd  of  iron^ 
each  of  these,  by  uniting  with  the  sulphuric  acid,  gives 
rise  to  at  least  two  very  distinct  salts.  Let  us  now  ex- 
amine these  six  kinds  of  sulphate  of  iron. 

I  shall  distinguish  the  first  by  the  names  of  acidulous 
and  acid  sulphate  of  white  iron  ;  because  the  oxyd  in 
them  is  colourless  and  because  the  one  is  much  more 
acid  than  the  other :  the  second,  for  the  same  reason, 
by  those  of  acidulous  and  acid  sulphate  of  green  iroD  : 
and  the  third,  also,  for  the  same  reason,  I  shall  term  neu- 
tral and  acid  sulphates  of  red  iron. 

♦  I  have  poured  super- oxyd  a  ted  sulphate  of  iron  into  a  great  excess 
of  caustic  poiash,  and  have  constantly  obtierved  a  uhite  precipi«ate. 
3  have  even  boiled  the  mixture  in  a  retort,  the  neck  of  which  was  im- 
mersed in  water ;  the  oxyd  become  green,  and  even  red  at  ii«  surface, 
butahe  lower  part  was  always  sensibly  white,  though  it  did  not  con- 
lain  surphuric  acid,  as  I  have  conviiicpd  myself  by  washing,  dissolving 
.in  muriatic  acid^  and  adding  nitraie  ofbarytcs. 

The 
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Tbe  acidulous  sulphate  of  white  iron  is  obtained  by  boil- 
ing salpburic  acid,  diluted  with  water,  upon  an  excess  of 
iron  filings,  or  scrapings.  Dissolved,  and  especially  crys- 
tallized, it  is  always  of  a  bottle  green  colour,  and  it  is  even 
beld  in  the  highqr  estimation  in  commerce,  the  more  highly 
it  is  coloured.  It  immediately  loses  this  colour  upon  tbe 
addition  of  sulphuric  acid  ;  it  assumes  an  emerald  green, 
and  becomes  acid  sulphate  of  white  iron,  which  alters 
the  blue  vegetable  colours  nmch  more  than  the  first ;  *  it 
&  then  less  fit  for  the  operations  of  the  arts,  and  accord- 
ingly the  manufacturers  reject  it  and  give  to  the  first  a  pre^ 
ference  which  does  not  depend  upon  prejudice,  but  upon 
the  nature  of  the  saline  compounds ;  it  may  however  be- 
converted  into  acidulous  sulphate  by  heating  it  with  iron; 
this  is  what  is  done  in  several  vitriol-manufactories,  parti- 
cularly at  Beauvais,  where  this  salt  is  obtained  from  pyri- 
toos  turfs  which  arc  made  to  effloresce ^  and  which  other- 
wise would  give  acid  sulphate,  a  subtance  much  less  ad- 

^  When  Vie,  pour  Sulphuric  acid  into  a  solution  of  acidulous  sulphate 
oX  white  uon»  evaporated  so  as  to  mark  S6'  of  the  hydrometer,  an 
atnundant   white  aud  crystaUipe    precipitate  is    almost    immediatdy 

•  _ 

fbrmedf  which  is  nothing  else  than  acid  sulphate  of  white  iron.  This  is 
ihe  reason  why  it  sornetimes  happens  in  the  vitriol-manufactories,  that 
tlie  liquor  suddenly  becomes  to  a  certain  degree  turbid,  and  deposits  a 
white  matter  which  some  manufactories  know  and  reject  under  the 
.name  of  magnesia.  It  is  that  the  solution  is'  tli^n  too  acid,  and  the 
division  of  this  excess  of  acid  takes  place  instantapeously^  in  such  a 
manner  that  there  is  formed  an  acid  sulphate  which  is  precipitated,  and 
au  acidulous  sulphate  which  remains  in  solution  aqd  crystallizes  much 
moBe  regularly  than  the  first.  This  inconvenience  fn^gbt  be  prevented 
Ky  boiling  the  solution  longer  with  iron,  apd  adding  water,  if  this 
should  be  necessary  ;  for  the  acidulous  sulphate  of  white  vron,  or 
the  sulphfite  of  iron  of  commerce,  when  too  much  eyaporated,  ii 
also  susceyitible  of  concreting  in  p:\rt,  or  at  least  suddenly  in  a  mass. 
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'tantageous  to  be  introduced  into  commcirce.  I'he  same 
may  be  done  with  every  kind  of  acid  sulphate,  whatever 
be  its  origin  ;  whether  it  be  artificial  or  natural  the  trans- 
formation always  takes  place:  it  would  also  take  placei 
even  if  the  oxyd  of  iron  were  green  or  red<  The  acidu* 
lous  and  acid  sulphates  of  white  iron  are  botli  thrown 
down  in  a  white  precipitate  by-  the  alkalies ;  they  sud-^ 
denly  decompose  the  oxygenated  muriatic  acid,  and  pass^ 
according  as  more  at  less  is  added,  into  the  state  of  &\xu 
phatc,  in  which  the  oxyd  is  green  or  red.  It  is  in  thJs 
manner  that  the  oxygenatefd  muriatic  acid  acts  upon  the 
pure  whitcJ  oxyd  i  such  is  also  the  action  of  the'  air  upofc 
the  cofmbinations  of  this  oxyd,  with  the  adds;  and  esp^« 
cially  with  the  sulphuric  acid.  Hence  we  see  why  the 
colour  of  its  solutions  is  not  constant ;  from  the  green  thcjy 
pass  into  the  red  j  the  liquor  becomes  turbid,  deposits  « 
yellow  matter,  and  then  ceases  to  be  coloured.  AH  these 
phenomena  may  be  naturally  explained,  and  are  m!fy 
consequences  of  the  properties  "presented  to  us  by  the 
other  sulphates  of  iron  of  which  we  shall  proceed  to 
treat- 
to  BE  CONCLUDED  IN  OUR  NEXT* 
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(Continued  from  Page  320.) 

VV  iLLiAM  Sampson,  of  Liverpool,  in  the  county  of 
Lancaster,  Wheelwright;  for  certain  imprm'ements  in 
4he  application  of  power  employed  mechanically,  espe- 
cially as  adapted  to  the  use  of  cranks  and  fly-wheels,  or 
other  contrivances  producing  equivalent  or  similar  effect*. 
Dated  February  12,  1806. 

John 
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John  Phillips,  of  East  Stone-house,  in  tlic  county  of 
Devon,  Stone-mason  and  Sculptor;  for  certain  improve- 
ments in  the  construction  of  tinder-boxes, 
D«tcd  February  12,  1806. 

John  Phillips,  of  East  Stone-house,  in  the  county  of 
Devon,  Stone-mason  and  Sculptor ;  for  a  cbmn  and  ap- 
paratus for  straight,  s(juare,  and  parallel  stone  and  mar- 
Isie  sawing ;  which  chain  may  be  applied  to  other  useful 
purposes.     Dated  February  12,  1806. 

John  MAiisHAtL,  of  Northwick,  in  the  county  of  Ches- 
ter^  Salt.  Proprietor,  and  John  Naylor,  of  the  wmc 
county.  Salt  Proprietor ;  tot  a  new  and  improved  msn 
tiiod  or  manner  of  manufactuiing  and  making  ^t. 
Dated  February  14,  1806. 

Thomas  Kentish,  of  Baker-street,  Nojth^  in  the  .par 
.ORshfof  Saint  Mary-le-^bone,  in  the  county  -of  Middlesex, 
£squire,;  for  certain  improvements  in  the  construction  of 
'Siachines  or  engines  applicable  to  the  moving,  raising, 
•or  lowering  of  heavy  bodies  ami  iweights  of  all  kinds,  ^ 
tber  upon  land  or  on  board  of  ships  and  vessels. 
Dated  February  20,  1805. 

John  Jones,  the  younger,  of  Birmingham,,  in  the 
county  of  Warwick,  Tool-maker  and  Die-sinker ;  for 
improvemenis  in  the  mode  of  manuiicturitig  barrels  fer 
fire-arms.     Dated  February  20,  180€» 

John  Woodhouse,  of  the  parish  Qf  Hey  ford,  in  the 
county  of  Northami>tan,  Engineer;  for  certaiB  improve- 
^Dsents  relative  to  canals.     Dated  February  20,  1^06. 
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Specification  of  the  Patent  granted  to  "Richard  Brown, 

of  the  Parish  of  Saint  Botolph,  BishopsgatCy  in  the  City 

.    of  London^  Cabinet-muker ;  for  certain  Improvements 

'  •  •  • 

in  the  Construction  of  several  Parts  of  Tables,  and  of 
•    various  other  Articles  of  Household  Furniture   which 

» 

stand  upon  or  are  supported  by  Legs  or  Feet. 
.  ,  Dated  November  26,  1805. 


•  * 


With  a  Plate. 

Xo  all. to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  tlie  said  proviso, 
I  the  said  Richard  Brown  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  as  follows  5  that  is  to 
say :  In  dining  and  other  tables^  or  furniture  of  similar 
description  and  use,  I  do  construct,  connect,  and  forna 
together,  my  top  i^ails  or  framing,  or  bed,  or  that  which 
immediately  supports  the  platforms,  boards,  or  leaves  of 
the  same,  by  whatsoever  name  or  names  such  rails  or 
firaming,  or  bed,  may  be  known  or  denominated,  in  such 
a  manner  as  that  the  same  may  be  disposed  or  folded  up 
Vol.  VIII. — Second  Series.  Ff  f  in 
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in  a  small  space  when  not  required  to  be  used.  And  I 
do  declare  that  the  annexed  drawings  and  descriptions  do 
sufficiently  exhibit  and  explain  the  same. 

Fig.  1    (Plate  XV.)    represents  the  upper  surface  of 
frame  when  shut  up  or  folded  together. 

Fig.  2  represents  the    upper  surface   of  table-frame 
when  the  said  frame  is  extended.     A  to  B  extending  di- 
vision  of  table-frame  :  the  construction  and  manner  of 
operarion  of  which  must  be  obvious  on  inspecting  the 
drawings,  and  which  may  be  repeated  to  any  desired 
number  or  length.     The  pieces  of  which  these  extending 
divisions  are  composed  are  connected  together  by  means 
of  joints.     C  and  D  the  advancing   rails  to  which  the 
blocks  G  H  I  K  are  fixed.     G  H I K  blocks  to  which  the 
end  flaps  are  hinged,  and  from  which  the  said  flaps  are 
suspended  when  the  brackets   L  M  N  O    are    put  back 
against  the  advancing  rails.     PQRS  vacancies  made  in 
the  brackets  L  M  N  O  to  receive  the  blocks   G  H I K 
when  the  said  brackets  are  put  back  against  the  advai>- 
cing  rail.     The  end  flaps  being  connected  with  the  ad- 
vancing rails  by  means  of  the  blocks  and  hinges,  may  be 
moved  forward  or  backward   with  the   said   advancing 
rails ;  and  when  the  said  end  flaps  are  raised  up  they  may 
be  supported  by  the  brackets  turned  forward  from  the 
advancing  rails  for  that  purpose.     To  the  piece  marked 
T  a  leaf  or  board  may  be  fastened,  and  legs  or  other 
support  or  supports  may  be  fixed  to  the  advancing  rails, 
to  the  brackets,  or  to  other  parts  of  the  frame.     And  I 
do  farther  declare,  that  the  joints  in  the  said  framing, 
and  the  methods  of  connecting  the  pieces  together,  may 
be  made  and  adapted  according  to  any  well-known  and 
good  form  ;  and  that  the  number  and  disposition  of  the 
pieces,  as  well  as  the  materials  of  the  joints  themselves, 

whether  of  wood^   metal,  or  other  fit  substance,   and 

the 
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the  form  and  situation  of  the  legs,  are  susceptible  of  con- 
siderable variations,  according  to  the  uses  and  purposes 
to  which  the  frames  are  to  be  applied,  or  the  judgment 
of  the  maker,  or  the  taste  or  choice  of  the  buyer. 

Fig.  3  represents  the  frame-work  of  a  table  in  perspec- 
tive of  a  different  structure  from  that  of  Figs.  1  and  2, 
still  retaining  the  same  general  characters  which  distin- 
guish my  said  improvement  as  before  described.  When 
the  boards  of  the  tables  are  all  respectively  laid  in  their 
places  upon  the  expanded  frame,  and  keyed,  bolted, 
forked,  or  otherwise  sufficiently  well  and  firmly  secured 
in  their  respective  situations,  they  constitute  one  piece, 
which  gives  steadiness  and  firmness  to  the  whole  struc- 
ture. 

And  I  do  hereby  farther  declare,  that  another  of 
the  improvements  which  constitute  part  of  my  said  in- 
vention, is  exhibited  and  explained  in  the  annexed 
drawings,  Figs.  4  and  5,  of  an  instrument  for  connecting 
together  two  brackets,  placed  on  the  opposite  sides  of  a 
block  or  frame,  so  that  if  either  of  them  be  moved«out- 
wards  on  one  side,  the  other  shall  move  outwards  on  the 
opposite  side  at  the  same  time,  and  if  either  be  moved 
inwards,  the  other  shall  move  inwards  at  the  same  time. 

Fig.  4  represents  the  surface  of  the  block  or  frame  with 
the  brackets  when  put  back  against  its  opposite  sides. 

* 

A  is  the  connecting  instrument* made  of  iron  or  bra53,  or 
of  any  other  suitable  material  or  materials,  jointed  at  B 
and  C.  D  is  a  centre  pin,  fixed  in  the  block  on  which 
the  instrument  is  moved,  E  and  F  are  pins  fixed  to  the 
brackets  ;  on  which  pins  the  ends  of  the  instrument  move* 
It  is  obvious,  from  Figs.  4  and  5,  that  when  the  handle 
is  drawn  out  the  connecting  instrument  will  alter  its  form, 
as  in  Fig.  5,  and  both  brackets  will  be  carried  out  toge- 
ther.    It  is  also  evident^  that  legs  or  supports  being  fixed 

Fffa  to 
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to  the  brackets,  will  be  moved  backward  or  forward  with 
them,  and  that  legs  or  supports  may  be  fixed  to  the  block 
or  frame  in  various  situations,  according  to  the  purposes 
to  which  the  said  block  or  frame  may  be  applied.    , 

And  I  do  hereby  farther  declare,  that  another  of  the 
improvements  which  constitute  part  of  my  said  invention 
is  exhibited  and  explained  in  the  annexed  drawings, 
Figs.  6  and  7>  which  represent  an  instrument  for  con-, 
necting  together  tvyo  brackets,  (placed  in  the  situation 
shewn  by  Fig.  6,)  so  that,  if  either  of  them  be  moved 
forward,  the  other  shall  move  forward  at  the  same  time; 
and  if  either  be  moved  back,  the  other  must  necessarily 
go  back  at  the  same  time. 

Fig.  6,  A  is  the  lower  surface  of  a  card-table  frame. 
B  C  are  the  tM'o  brackets.  D  is  the  joint  on  which  the 
two  brackets  move.  E  is  the  connecting  instrument, 
made  of  iron  or  brass,  or  of  any  suitable  material  or  ma- 
terials. H  and  I  are  pins  fixed  in  the  brackets.  F  and  G 
are  pins  fixed  in  card-table  frame,  for  the  purpose  of 
guiding  the  connectmg  instrument  in  a  strait  direction, 
when  the  said  connecting  instrument  is  moved  forward  or 
backward. 

Fig.  7  shews  the  situation  of  the  connecting  instrument 
E  and  of  the  bracket  B,  when  the  other  bracket  C  is 
moved  forward.  It  is  obvious  that  the  connecting  instru- 
ments before  described.  Figs.  4,  5,  6,  7,  may  be  applied 
to  the  brackets  of  various  articles  of  household  furniture, 
and  that  legs  or  supports  may  be  fixed  to  the  said 
brackets  if  required. 
In  M'itness  whereof,  &c. 

Note  inserted  on  the  Drawing.  H  a  strong  iron  plate, 
whic!)  "being  screwed  to  the  pieces  I  and  K,  joins  toge- 
ther the  said  pieces  I  and  K  in  such  a  manner  that  thejr 
^:m  a  single  long  arm. 
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Specification  of  the  Patent  granted  to^  John  Woodhouse^ 
of  the  Parish  of  lieyford^  in  the  County  of  Northamp^ 
tony  Engineer ;  for  certain  Improvements  relative  to 
Canals.     Dated  February  20,  1806. 

Jl  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro-i 
viso,  i  the  said  John  Woodhousc  do  hereby  declare  that 
my  said  improvements  relative  to  canals  are  described  in 
manner  following,  and  comprised  under  the  four  follow- 
ing  heads,  viz.  first,  the  application  of  certain  contri- 
vances for  weighing  boats,  barges,  or  other  vessels,  ei* 
ther  loaded  or  .unloaded  ;  secondly,  in  an  improved  me- 
thod of  conv^ing  boats,  barges,  or  other  vessels,  from 
one  level  of  a  canal  to  another  without  the  use  of  locks; 
thirdly,  for  the  application  of  a  signal  or  telegraph,  to 
enable  the  lock-keepers  to  inform  each  other  when  any 
boat,  barge,  ©r  other  vessel  is  approaching  the  locks, 
whereby  very  considerable  quantities  of  water  may  be 
saved ;  fourthly,  in  a  new  method  of  raising  boats, 
barges,  or  other  vessels  that  are  sunk. 

First.  As  to  the  application  of  certain  contrivances  for 
weighing  boats,  barges,  or  other  vessels,  I  cause  an  he- 
rizontal  frame  of  timber  to  be  erected  over  a  lock,  of  a 
sufficient  height  above  the  surface  of  the.  can^l  to  admit 
the  boats,  barges,  or  other  vessels  to  pass  under  it,  and 
of  competent  strength  to  support  the  weight  of  the  boats, 
barges,  or  other  vessels,  with  their  cargo,  intended  to 
be  weighed.  Upon  this  frame  or  platform  place  as  many 
weighing  machines,  of  the  best  construction,  as  are  ap- 
plicable to  this  purpose,  and  capable  pf  sustaining  and 
weighing  the  said  boats,  barges,  or  other  vessels.  Let 
,the  weighing  machines  be  so  arranged  on  the  frame  or 

platform 
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platform,  tliat  chains  or  bars,  depending  from  the  short 
ends  of  the  levers,  n)ay  form  two  parallel  rows,  at  such 
a  distance  asunder  as  to  admit  the  boat  or  boats,  barge, 
or  other  vessel  or  vessels,  intended  to  he  weighed,  to 
pass  between  them,  and  in  length  somewhat  shorter  than 
tlie  boats,  barges,  or  other  vessels.  Across  the  bottom 
of  the  lock  place  as  many  pieces  of  timber  or  iron  as 
there  are  pairs  of  chains  or  bars  depending  from  the  le- 
vers of  the  weighing  machines.  If  these  cross  pieces  be 
timber,  they  must  be  loaded  with  metal,  so  as  just  to  sink 
in  water.  To  each  end  of  these  cross  pieces  a  strong 
chain  must  be  fastened  ;  and  each  of  the  chains  or  bars 
depending  from  the  machines  must  terminate  in  a  strong 
hook,  and  be  furnished  with  an  adjusting  screw  or  wedge 
capable  of  lengthening  or  shortening  the  bars  or  chains. 
When  a' boat,  barge,  or  other  vessel  is  intended  to  be 
weighed,  it  must  be  made  to,  swim  into  the  lock,  and 
the  cross  pieces  drawn  up  by  their  chains  until  they  come 
into  contact  with  the  bottom  of  the  boat,  barge,  or  other 
vessel.  The  chains  of  the  cross  pieces  are  then  to  be 
hooked  to  the  depending  bars  or  chains^  and  to  be  made 
equally  tight  by  the  adjusting  screws  or  wedges.  A  suf- 
ficient quantity  of  water  is  then  to  be  let  out  of  the  lock 
into  a  side  pond,  (and  when  the  lock  is  empty  to  be  let 
.  into  the  lock  again,  by  which  nieans  no  water  is  lost,)  to 
leave  the  boat  or  boats,  barge,  or  other  vessel  or  vessels, 
suspended  by  means  of  the  cross  pieces  and  chains  to  the 
weighing  machines.  Now,  in  order  to  ascertain  the 
whole  weight  sustained,  it  is  only  necessary  to  connect 
the  main  levers  of  all  the  machines  together  by  means  of 
a  bar  or  bars,  or  other  obvious  means,  parallel  to  their 
centres  ;  and  a  weight  or  weights  suspended  from  this 
bar  or  bars  will  act  at  the  same,  time  on  all  the  machines, 
and  indicate  the  weight  of  the  boat  or  boats,  barge,  or 

other 
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oth^r  vessel  or  vessels,  and  the  cargo.  It  will  be  proper 
to  erect  a  roof  over  this  apparatus  to  protect  it  from 
being  injured  by  the  weather.  When  it  is  expedient  to 
erect  an  apparatus  of  this  description  where  there  are  no 
locks,  a  side  lock  may  be  made  for  the  purpose,  and  the 
water  drawn  out  of  it  so  as  just  to  leave  the  boat,  barge, 
or  other  vessel  or  vessels,  suspended  ;  or  the  boat,  barge, 
or  other  vessel  or  vessels,  may  be  lifted  out  of  the  water 
by  any  other  well-known  mechanical  means,  and  sus- 
pended underneath  the  machines  as  before  described. 

Secondly.    My  improved  method  of  conveying  boats, 
barges,  or  other  vessels,  from  one  level  of  a  canal  to  ano- 
ther without  locks,  is  described  as  follows.     The  upper 
and  lower  levels  of  the  canal  are  to  be  brought  to  within 
such  a  distance  of  each  other  as  shall  be  somewhat  more 
than  the  length  of  the  boat,  barge,  or  other  vessel  or  ves-  - 
sels  intended  to  be  conveyed.    Each  of  the  levels  are  to 
terminate  in  two  canals,  each  wide  enough  to  admit  the 
boat,  barge,  or  other  vessel  or  vessels.    The  space  be- 
tween the  two  levels  must  be  divided  lengthwise  into  two 
spaces  by  a  wull   or  partition  of  timber,  of  a  sufficient 
strength,  and  carried  up  with  the  ends  and  side  walls  a 
sufficient  height  above  the  top  level,  to  fix  the  machinery 
upon,  turning  a  proper  arch  or  arches  in  the  end- wall 
next  the  lower  canal,  for  the  boat,  barge,  or  other  ves- 
ael  or  vessels  to  swim  underneath.     Each  of  these  spaces 
must  be  sufficiently  large  to  admit  a  water-tight  vessel, 
which  I  call  a  conductor,  capacious  enough  to  swim'  tht 
boat,  barge,  or  other  vessel  or  vessels  in.     Each  of  these 
conductors  must  be  furnished  with  a  stop-gate  or  paddle 
at  each  end  ;  and  the  ends  of  the  upper  and  lower  canals 
must  also  have  stop-gates  or  paddles.     The  two  conduc- 
tors niust  be  suspended  by  a  competent  number  of  ropes 
or  chains,  one  end  of  each  to  be  made  fast  to  strong 

pieces 


408       Patent  for  Impraoevienis  relative  to  Candis* 

pieces  of  iron  or  timber  fastened  to  the  sides  of  the  cod« 
ductors,  and  meeting  over  the  centre ;  and  the  other  ends 
fastened  to  two  drums  of  wheels  upon  two  horizontal 
shafts,  (I  prefer  the  flat  rope  used  for  drawing  coals,) 
each  drum  and  shaft  should  be  in  several  lengths,  con- 
nected together  so  as  to  form  a  suflficient  length,  some- 
what more  than  the  length  of  the  conductor,  and  to  be 
of  a  sufficient  strength  more  than  equal  to  the  weight  of 
the  conductor  when  filled  with  water.  These  drums  must 
be  of  equal  diameters,  and  placed  horizontally  over  the 
conductors  parallel  to  each  other.  Every  other  of  the 
ropes  fastened  to  ^ach  conductor  must  pass  over  the  drum 
that  is  over  the  said  conductor,  and  be  fastened  to  the 
other  drum :  for  example,  if  there  be  for  a  boat  of  thirty 
tons  burthen  thirty  ropes  to  each  conductor,  each  rope 
capable  of  sustaining  the  weight  of  five  tons,  fifteen  of 
tbose  ropes  belonging  to  each  conductor  will  be  fastened 
to  each  drum,  and  the  other  fifteen  ropes  of  each  con* 
ductor  will  pass  over  the  drum  over  each  conductor  re* 
spectively.  The  ropes  must  be  of  such  a  length,  that 
when  one  of  the  conductors  is  opposite  the  upper  level, 
the  other  conductor  will  be  opposite  the  lower  level* 
The  drums  must  be  so  placed,  that  when  the  ropes  are 
ivrapped  round  them  the  centre  of  all  the  ropes  wrapped 
upon  each  other  round  the  drum  shall  be  over  the  centre 
of  the  conductor,  (when  joined  to  the  upper  canal,)  and 
the  centre  of  the  lower  canals  must  be  under  the  centre 
of  the  first  wrap  of  the  rope  round  the  drum.  A  counter 
bs^Unce  to  the  weight  of  the  ropes  is  efiected  by  their 
coiling  on  the  drums,  and  the  height  of  the  lift  being 
given,  it  is  easy  to  find  the  diameter  of  the  drums  to 
produce  this  effect.  Or  one  drum  formed  of  several 
parts  equal  to  the  length  required,  whose  ^ntre  is  over 
the  centre  of  the  partition  wall^  and  of  such  a  diameter 
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as  tb  extend  nearly  over  the  centres  of  the  conductors ;  or 
the  drum  may  b&  made  smaller^  atid  fixed  over  the  cen-^ 
tre  of  the  dividing  wall,  And  small  drums,  pullies^  ^f 
rollers,  fis^tA  so  that  the  ropes  may  descend  perpendicu« 
larly  over  the  centire  bf  the  spaces  iti  w  hich  the  conduce 
tors,  rise  and  fall  alternately;  The  ends  of  the  canals 
must  be  tniely  made,  and  covered  with  leather,  which 
must  be  stuf&d  bi^twden  the  leather  and  wt)od,  to  form 
an  elastic  body ;  so  that  when  the  ends  of  the  conductors 
iare  forced  against  them,  by  a  spring  or  any  other  contri- 
vance^, they  may  be  water-tight.  To  pass  a  boat,  barge^ 
or  other  vessel^  from  one  level  to  anothef^  for  example^ 
from  the  lower  level  to  the  upper  kvel,  open  the  gat# 
or  paddle  in  the  lower  conducitor,  and  the  corresponding 
jgate  or  paddle  ih  the  lower  canal,  and  swim  the  boat;^ 
barge^  or  other  vessel  into  the  Conductor,  which  will 
displace  a  quantity  bf  water  froih  th^  conductor  equal  irt 
height  to  the  weight  of  the  vessel  and  cargo,  so  that  thii 
conductor,  With  its  contents,  is  exactly  of  tlie  sam# 
Iveight^  whether  thC  boat,  barge,  or  otlier  vessel  Is  in  it 
tor  not.  Whto  the  vessel  is  in  the  conductor^  and  thd 
gates  or  j[^kddlCs  shut,  the  apparatus  is  to  be  set  in  ma» 
lion  by  a  pinion  acting  in  a  wheel  fixed  on  the  axis  of  th# 
drum^  or  by  any  other  mechanical  contrivance ;  ftnd  the 
top  conductor  being  with  the  water  iii  it  equal  to  tha 
weight  of  the  lower  one,  will  descend^  and  the  bottom  con-* 
ductor,  with  the  Vessel  in  it,  will  rise ;  when  «il  arrives  at 
the  uppi^r  level,  thd  top  conductor  will  have  descended 
to  the  lower  level.  It  is  obvious  that  one  vessel  may  be 
lowered  in  one  Conductoi^  while  another  is  Jrising  in  thQ 
other  conductor,  since  the  equilibiium  is  not  destroyed 
by  tiie  vessel  entering  the  conductor.  It  mc/  be  expedir 
ent  to  give  the  descending  conductor  more  weight  than 
Vol.  VIII.— Second  SgRifes.  G  g  g  the 
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the  ascending  one,  to  produce  motion  in  the  apparatm 
with  more  ease,  which  may  be  effected  by  not  sufiering 
the  descending  conductor  to  go  quite  so  low  as  to  bring 
the  surfiice  of  the  w^r  in  it  to  the  level  of  the  water  in 
the  lower  canal,  so  that  when  the  paddles  are  opened  t 
small  quantity  of  water  will  run  out  of  the  conductor  into 
the  lower  canal*  To  stop  or  prevent  this  ^paratus  from 
Inoving  with  two  much  velocity,  a  common  break  may  be 
applied  upon  a  wheel  fixed  upon  the  axis  of  the  drunif 
or  any  other  contrivance  which  will  produce  the  same 
tfiect«  The  strength  of  this  apparatus,  and  number  of 
topes,  will  depend  upon  the  weight  of  the  vessel  intended 
to  be  conveyed.  Grooves  should  be  made  at  a  small 
distance  from  the  paddles  at  the  ends  of  the  canal,  and.  a 
apare  paddle  or  gate  kept,  in  order  that  the  paddles  and 
grooves  which  are  constantly  to  act  may  be  kept  clean, 
and  in  good  repair^  It  is  nec-essary  to  keep  the  sfpaces 
into  which  the  conductors  descend  empty,  which  may 
be  eflfected  by  means  of  a  culvert,  or  by  the  applicatioa 
of  a  pump. 

Thirdly.  My  application  of  the  telegraph  or  signal  io 
the  purposed  of  canal  navigation  will  produce  a  very  con^ 
aiderable  saving  of  water  in  passing  locks,  when  tlicy 
are  so  ifar  distant  from  each  other  that  the  lock-keepers 
cannot  see  the  boats  from  one  lock  to  another ;  for  it; 
takes  no  more  water  to  pass  a  given  number  of  boats, 
ten  for  example,  up  the  locks,  and  hb  many  down,  pro- 
vided they  pass  alternately,  thatt  it  would  to  pass  ten 
boats  in  succession,  in  either  direction,  by  the  assistanct 
of  the  telegraph  or  signal.  The  telegtaph  or  signal  may 
be  a  strait  piece  of  timber,  (of  height  su^cient  to  bfi 
•een  by  the  iiext  lock-keeper,)  with  a  board  framed  into 
the  upper  end  of  it  about  eighteen  inches  long  and  one 

foot 
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foOit  broad,  having  a  round  hole  cut  through  it  about 
aight  inches  in  diameter,   a  frame  being  fixed  in  the 
ground  to  receive  this  piece  of  timber  when  raised  per- 
pendicular, and  in  which  frame  it  will  turn  round  ;  there* 
fore,  when  the  first  lock-keeper  has  a  boat  in  view  upon 
the  canal  he  turns  the  flat  side  of  the  board  towards  the 
next  lock,  which  informs  the  next  lock-keeper  thait  there 
is  a  boat  coming  in  that  direction :   the  middle  lock- 
keepers  are  furnished  with  two  tel^raphs  or  signals; 
to  give  information  each  way.      By  this  communica- 
tion the  lock-keepers  always  know  if  there  are  any  boats 
near,  by  which  means  a  great  deal  of  water  may  be. 
jsaved.     Any  other  kind  of  signal  or  telegraph  m^y  be 
applied  to  this  purpose,  but  the  above  appears  to  me  the 
simplest. 

Fourthly,  My  method  of  raising  si  boat,  barge,  ot 
other  sunken  vessel,  is  as  follows.  I  moor  two  loaded 
boats  along-side  of  the  sunken  vessel,  with  two  or  more 
pieces  of  timber,  long  enough  to  project  over  each  side 
of  the  loaded  boats  half  the  breadth  of  a  boat,  with  ^ 
pulley  or  roller  fixed  at  each  end  of  the  timbers,  for  one 
or  more  ropes  or  chains  to  pass  over ;  one  end  of  th6 
ropes  or  chains  fastened  to  the  boat  sunk,  and  the  other 
end  to  an  empty  boat,  on  the  outside  of  each  of  the 
loaded  boats,  When  all  these  ropes  or  chains  are  tight- 
ened or  made  fas^  by  unloading'  the  loaded  boats 
into  the  (empty  ones,  the  sunken  boat  will  thereby  he 
raised, 

|n  witness  whereof,  &q. 
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Spec^atim  of  the  Patent  granted  to  Johv  Jokju.,  tf^ 
i/iminger^  of  Binning  ham  y  in  the  Countjf  of  Wam^i^^ 
TooUmaker  and  Die^iker ;  for  Improvements  i^  (he 
ffode.  of  imnufaciuring  Barjc^^for,  Fire- Amis. 

Dated  February  20,  1806, 
With  ^  Pl^te, 

J.  O  all  tQ  whom  these  presents  shall  come,  &c^ 
Now  KKOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  John  Jones  do  hereby  declare,  that  the  follow- 
ing is  It  particular  description  of  the  nature  of  my  said 
invention,  and  method  whereby  the  same  is  to  be  per- 
formed. It  is  necessary  to  be  observed,  that  tlie  barrels 
commonly  called  twisted  barrels  are  formed  by  winding  a 
small  square  or  flatted  bar  of  iron  spirally  round  a  man- 
dril, while  the  said  bar  is  in  a  red-hot  state;  and  then 
withdra\Ying  the  mandril,  and  heating  the  bar  to  a 
welding  heat,  it  is  jumped  or  knocked  together  in  the 
direction  of  the  length  of  the  mandril,  which  causes  the 
spires  or  twists  of  the  bar,  or  skelp  as  it  is  commonly 
palled,  tp  cohere  together,  -and  to  form  a  twisted  barrel 
or  tube.  Other  welding  heats  are  then  given  to  it,  and 
it  is  forgec)  upoa  a  mandril  to  the  proper  form  and 
thickne$s.  This  method/ is  defective  in  as  much  as  the 
joints  of  ope  pc^rt  pf  the  skelp  to  the  other  are  neces- 
sarily aj:  right  ^ngles  to  the  mandril,  s^i^d  h^ve'not  proper 
|iold  on  one  another  \  sq  far  is  the  method  generally 
practised  in  conrmf^on  use.  My  newly-invented  method 
cpnsists  in  forming  the  bar  or  skelp  so  as  to  be  gradually 
made  thinner  from  one  end  to  the  other,  and  also  in 
bevelling  or  thinning  it  at  each  edge,  so  that  when  cold 
or  twisted  upon  ^he  ix^andrif  the  edges  considerably  over- 
lap each  other,  and  then  ivithdrawing  the  mandril,  and 
^king  a  lY^lding  hea(  upon  the  skelp,  another  mandril  i$ 

inserted, 
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inserted,  and  the  skelp  forged  upon  it  at  one  or  more 
heats,  as  may  be  convenient,  As  for  the  process  of 
VTjelding  and  forging  I  claim  no  exclusive  privilege,  bul 
merely  for  the  mode  of  producing  the  form  of  the  skelp, 
^nd  the  method  of  twisting  or  coiling  it. 

The  drawing,  marked  bar  No.  1,  (Plate  X VI.)  repre- 
scnt$  a  bar  of  iron  or  stepl,  of  any  required  length  or 
breadth ;  which  bar  is  passed,  when  hot,  between  the 
I'oUei-s  A  B  of  the  machine,  represented  in  Fig.  l ,  the 
;rollers  having  grooves  turned  upon  them,  to  causti  the 
'har  No.  1  to  be  bevelled  on  each  contrary  side,  as  is  re- 
presented in  the  drawing  of  the  bar  No.  2,  ^nd  the  sec- 
tion of  the  same  No.  3.     The  bar  No  2  being  again 
passed  between  the  rollers  A  and  B,  for  the  purpose  of 
working  it  tuper  in  thickness  from  C  to  D  ;  and  in  some 
leases  it  may  b^  necessary  tq  heat  the  bar  more  than 
once,  and  to  pass  it  between  the  rollers  A  and  B  more 
than  twice.     A  method  pf  increasing  and  decreasing  the 
pressure  of  the  rollers  is  shewn  by  the  machinery  E  F,  &c. 
at  the  top  of  the  machine.  Fig.  ] .     But  any  other  me- 
chanical means  may  be  adopted  for  the  purpose,  at  the 
discretion  of  the  mechanic  who  may  prefer  them.     The 
skelp  or  bar,  being  now  bevelled  and  tapered,  is  put  into 
an  air  furnace,  as  at  Fig.  2,  of  which  Q  is  the  draught 
plate  an4  R  the  fire.     At  the  mouth  of  this  air  furnace  is 
fixed  a  siiiali  pair  of  rollers,  as  in  Fig.  3.     When  the 
skelp  is  hot  enough,  the  end  nearest  the  mouth  of  the  fur- 
nace is  brought  between  die  sniall  rollers  at  S,  whose 
forms  are  represented  i(\  the  ^mall  drawing  No.  4,  one 
roller  being  a  little  conpave,  and  |he  Qther  convex,  as 
being  adapted  to  guide  the  bar  or  skelp  to  the  twisting 
mandril  U.     This  twisting  mandril  U  is  conducted  and 
moved,  and  impelled  forward,  Or  drawn  backward,  by 
fhe  action  of  the  machine,   as   represented  in   Fig.  4. 
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This  machine  is  for  the  purpose  of  twisting  or  winding 
the  hot  bar  or  skelp  round  the  mandril  U^  and  is  per« 
formed  as  follows*  The  pinion  wheel  W  is  moved  bv 
the  power  of  steam,  W2>ter,  horse  or  horses,  man  or  men, 
or  any  other  sufficient  power,  and  gives  action  to  the 
main  wheel  X,  whose  shaft  Y  has  a  square  perforation, 
sufficiently  large  to  admit  the  directing  screw  Fig,  5 
to  pass  through  ;  the  worm  of  whic^  is  cut  of  a  ne- 
cessary size  consistent  with  the  width  of  the  skelp  or 
bar.  The  directing  screAff,is  supported  and  moves  in  a 
coupling  box,  as  at  a  a,  which  causes  it  to  recede  or  adf 
Vance  .whichever  way  the  wheel  X  turqs.  The  twisting 
mandril  U  is  attached  to  the  directing  screw  i  i  at  C ; 
and  for  one  revolution  of  the  screw  there  is  of  course  one 
of  the  mandril  U ;  consequently  when  that  part  of  the 
^mandril  U,  as  at  dd^  is  opposite  the  rollers  S,  it  is  in  its 
convenient  s>ituation  to  receive  one  end  of  the  bevel  bar 
or  skelp  V  ;  which  being  held  by  a  fork  or  catch  e,  is 
compelled,  while  the  machine,  Fig.  4,  is  in  action,"to 
Tvrap,  coil,  or  twist  round  the  Said  mandril  \J  to  any 
given  length,  according  to  the  purpose  required.  The 
lever  /  may  be  occasionally  used  to  press  the  roller  S 
tighter  upoii  the  skelp  or  bar  V,  in  order  that  it  may 
wind  more  regularly  round  the  mandril  U.  Before  the 
spiral  skeleton  No.  6  is  taken  off  the  mandril  U,  it  should 
be  hammered,  in  order  to  loosen  it  from  the^  mandril, 
and  close  its  joints  \  it  should  then  be  welded.  The  sec^ 
tion  No.  7,  with*  the  mandril,  represented  within  it, 
shews  the  manner  in  which  one  bevel  edge  ^v^r -laps  the 
other. 

I  do  hereby  farther  declare,  th^t  such  barrels  m^^y  b^ 
fnade  in  any  metal,  or  composition  of  metals,  that  may 
be  found  sufficiently  strong  and  proper  for  the  purpose^ 

In  witness  whereof,  &c. 
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Specification  of  the  Patent  granted  /o  Marc  IsAM]BAa,I> 
Brunel,  late  of  Gcrardstreet^  Solw^  but  now  of^ueen-* 
sguare  Place ^  IVtstmimtery  in  the  County  of  MiddUseXp. 
Gentleman ;  for  nerjp  Trimmings  and  Borders  ofMicslin^ 
Laum^  arid  Cambric.    Dated  November  25,  1303. 

X  Q  all  to  whom  these  presents  shall  come,  Jcc« 
Now  KNOv^  YE 9  that  I  the  said  Marc  Isambard  Brunei, 
incompliance  with  the  said  proviso,  do  hereby  declare 
that  my  invention  consists  io  weaving  narrow  webs  of 
muslins,  of  cambric  miishns,  of  lawns,  or  of  cambrics^  • 
with  a  proper  selvage  at  each  edge,  varied  according  to 
the  pnrpose  for  which  the  article  is  wanted,  but  in  all 
cases  adapted  to  prevent  its  raveiling  out  in  washing, 
and  of  any  breadth  not  exceeding  ten    inches;   so  aa* 
that  these  narrow  webs  shall,  without  hemming,  whip-^ 
ping,  or  otherwise  securing  the  edge  by  needlework,  be 
ready  to  be  used  for  the  different  kinds  of  trirpaiing  re- 
i}uired  to  be  made  of  the  materials  above  specified.     By 
trimmings  to  be  made  of  the  materials  above  specified,  I 
mean  frills^  borders,  trimmings  for  bonnets,  caps,  cloaks^ 
or  f<|r  any  other  article  of  dresa,  or  even  of  furniture, 
provided  tht  trimmings   are.   muslin,    cimbric  nuislin,  • 
lawn,  or  cambric,  and  not  exceeding  ten  inches  in  width. 
The  advantage  of  this  invention,  beside  that  the  trimi» 
mings  produced  are  in  many  cases  neater  than  the  trim- 
tilings  of  which  the. edges  are  secured  from  ravelling  by 
needle^work,  is,  that  tl^  operations  of  hemming,  whip« 
ping,  or  otherwise  securing  from  ravelling,  the  edges  of 
trimmings  cut  in  narrow  slips  out  of  broader  webs,  as 
they  have  unavoidably  been  hitlierto,  a,re  by  this  inren"* 
tiou  altogether  sav)ed.     In  cases  where  trimmings  of  the 
m^itedajii  above  specified  are  required  ta  he  gathered,  ot 

to 
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to  be  whipped,  for  the  purpose  of  being  drawn  iip  fdlly 
I  intrbduce  into  the  warp  a  sti^ng  or  double  thread,  bi 
thfdads,  df  cotton,  flax,  or  silk,  on  i^hich  the(  trimming 
may  be  drawn  01^  gatbei^ed  up  uithbutibh  tiefed  of  em- 
ployingr  any  tieedle-Work  for  thii  {nifpoM.     Th^trim^ 
mings  may  Mt  wbveii  eithci^  ixi  looms  simiilair  i6  those!  iri 
use   for   weaving  muslins,  cambric-mvsUns^   Iawtv»,^  or 
canibrics,  according  to  th^t  kind  of  triraiiiin|rj  with  the 
only  difference,  that  ibe  lobms  foir  thes6  ttimifiings  ndost 
be  [iroportioned  to  the  narrowness  of  the  wefb  teqoired^ 
or  these  trimmings  may  be  trav^n  in  tibbiind  Iddms,  and 
very  advantageously  by  the  Engine  looms,  such  as  are 
used  by  ribbatid-weavei^i  with  the  precaution  6f  asin^ 
such  sizing,  starching,  and  other  dressing  of  the  jranij 
as  is  proper  for  weaving  fla)ien  of  cotton  webs,  as  tbd 
case  may  be,  of  the  usual  breadth,  and  of  tbcf  same  qiia<« 
lity  respectively.     These  trimmings  may  be  tvoven  with 
plain  selvi^esi  so  as  not  to  shew  any  apptfatance  of  hem, 
roll,  or  dirning-in  \  or  thc^y  may  be  woven  with  a  thick 
stripe  at  one  or  both  edges,  so  as  to  give  the  appt^anccf 
of  a  hem,  as  well  as  to  give  adilitional  stl^ngth  to  the 
edge  or  edges.     The  edge  or  edges  of  these  ttimmings 
may  be  woven  double,  so  as  to  imitate  a  bem  more  ex-^ 
actly^  and  so  that  a  quill,  bodkin^  or  wire^  might  be 
drawn  through  the!  hollow  part,  as  is  s6metimc(s  cas^ 
tomary  in  regard  to  the  broad  hems  made  to  trimming^, 
worn  in  mourning ;  and  trimmirfgs  in  itrhich  this  double 
part  is  required  may  be  woven  in  looms  of  a  construction 
simitar  to  those  in  which  ribbands  with  .hollow  edges  are 
woven,  as  is  the  case  in  sOme  of  those  uroven  for  hat-^ 
bands.    B:pt  when  it  is  requited  that  each  of  these  folds 
of  the  double  part  should  be  of  the  same  texture  with  tbd 
•ingle  part  of  the  web,  it  is  necessary  that  the  "vtreft  slioukl 
\ifi  woven  four  times  through  the  warp  of  the  edge  (that 


hescripiion  of  a  Bedstead  far  Workhouses  ^  Kd     4  it 

is  twice  for  each  fold)  for  every  twice  that  the  weft  is 
woven  through  the  warp  of  the  single  part  of  tile  web. 
In  order  that  these  trimmings  may  wash  "and  wear  equally 
well  With  trimmings  cut  crosswise  out  of  broader  webs  of 
the  same  quality,  yarn  similar  to  the  weft  of  the  broad 
w6bs  niay  Be  used  for  the  warp  of  the  ^<reb  for  trinimings, 
and  yarn  similar  to  the  warp  of  the  broad  webs  may  b^ 
used  for  the  wefts  of  the  web  for  tnmming;s.  These 
trimmings  may  be  woi^n  either  plain,  striped,  chdcked, 
or  figured,  in  white  or  iii  colours,  l>y  means  similar  to 
those  practised  in  the  weaving  flgilrdd  ribbands,  and 
they  miay  be  finished  by  singeing,  dr^sin^,  bleaching, 
priiiting,  caldndei^ing,  cleilr-starching;,  or  by  any  oth^r 
of  the  operations  used  in  finishing  webs  of  the  usual 
breadth,  according  to  the  nature  of  the  materials,  and 
the  purpose  to  which  the  trimmings  are  td  be  applied. 

tn  witness  whereof,  &c. 
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Description  of  a  Cheap  Bedstead  for  a  Workhouse  ^  Hospital y 
or  any  of  his  Majesty* s  Barracks^  Fever  Ward,  Kc.  iCc. 

Communicated  by  Mr,  Matthew  Gregso^t,  of  Lti^erpool, 

in  a  Letter  td  the  Editors. 

With  an  Engravirlgi 

A  A,  Fig.  1,  (Plate  XVII.)  are  two  ca^t  iron  dogs,  of 
the  dimensions  described  B. 

B  is  another  view  of  the  dog,  witK  the  dimensions,. 

C  is  one  of  the  middle  ribs,  4|  inches  broad,.  1-J.  thick, 
(when  worked). 

D  t)  are  the  two  outside  fibs,  7  inches  broad,  sam0 
thickness. 

Vol.  VIIT.— SecoJip  Series.  H  h  b  F  i^ 


4  IS    bescription  of  a  Bedstead  for  Workhouses ,  tC'd. 

F  is  the  head-board,  Ti^hich  lifts  ofFat  pleasure,  and  i^ 
fixed  by  a  rib  fastened  behind,  which  falls  into  two  boles 
in  the  side  pinions  D  D. 

All  the  ribs  of  one  hundred  bedsteads,  marked  E  E  £, 
are  exactly  alike,  and  all  the  dogs  cast  in  the  same 
mould  ;  the  like  care  is  made  ih  making  the  side  pieces 
DD,  which  are  made  stronger,  to. sit  upon  occasionally; 
so  that  admitting  the  head-board  F  is  fitted,  and  the 
holes  bored  by  one  gage,  which  is  easily  done,  one  hun- 
dred bedsteads  (or  five  hundred  bedsteads,)  may  be  taken 
down,  washed,  aired,  or  drest  for  vermin,  if  need  be, 
and  put  up  again  in  as  short  a  space  of  time  as  possibly 
can  be  conceived,  by  any  person  of  a  most  ordinary  ca- 
pacity, without  hammer,  screw-driver,  or  other  imple- 
ment whatever.  , 

The  above  bedsteads,  which  for  cheapness  and  simpli- 
city of  construction,  will  be  found  superior  to  any  I  have 
seen,  or  to  any  in  general  use ;  I  have  had  the  honour 
of  superintending^  in  our  new  house  of  recovery,  adjoin- 
ing to  the  parish  workhouse,  in  Liverp6ol,  where  they 
are  introduced  ;  but  I  do  not  claim  all  the  invention,  for 
the  first  hint  of  this  construction  I  received  at  the  Castle 
of  Chester,  from  some  made  by  and  under  the  orders  of 
that  ingenious  architect  Mr.  Harrison,  of  classical  cele- 
brity. 

If  this  sketch  meets  your  approbation,  you  have  li- 
berty, through  the  pages  of  your  useful  work,  to  make 
it  known  to  the  public,  for  whose  benefit  it  was  invented, 
and  for  whose  service  it  is  now  offered.  It  may  be  use- 
ful at  lazeret'tos,  &c. 

Liverpool^  Yours,  &c. 

Feb.  34,  180C.  AIatthew  Grecsok* 

Accmit 
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A<connt'of  the  Regulation  proposed  io  Parliament  by  Mr, 
Robert  Vazie,  of  Roiherhithe^  to  prevent  Frauds  in  the 
Measurement  *of  Coals. 

Communicated  by  him  in  a  Letter  to  the  Editors, 

With  an  ^ngi'^ving. 
Gentlemen,  . 

jL  UK  various  impositions  to  which  the  consumers  of 
coals  in  the  metropolis  were  subject,  in  the  sale,  admea- 
surementj  and  delivery  of  that  article,  so  uecessary  to 
the  comforts  of  life,  and  so  ijiiportant  in  manufactures, 
at;tracted,  in  the  year  1800,  the  attention  of  the  Legis- 
lature, which  referred  the  comsi(Jeration  of  the  state  of 
the  trade  to  a  Committee  of  the  House  of  Commons ; 
who  were  pleased  to  report  their  opinion,  ^^  that  parlia-. 
mentary  regulations  and  restrictions  were  necessary  to 
be  adopted  therein,"  Since  that  time  thje  Corporation  of 
the  City  of  London  has  procured  a  controul  over  the  sate 
by  an  A6t  of  Parliament,  which  extends  to  the  delivery 
of  coals ;  but  the  defects  in  the  former  acts  respecting 
the  admeasure^nent  continue  as  heretofore. 

The  Committee  of  the  House  of  Commons  having  ho- 
noured me  with  an  approbation  of  my  improvement  of  • 
the  coal-measure,  I  have  presented  a  bill  to  Parliament 
this  session  to  establish  the  same  for  the  admeasurement 
of  all  sea-coals  upon  which  duties  are  chargeable. 

If  the  insertion  of  the  annexed  observations  on  that 
subject,  with  a  description  of  the  coalrmeasure,  be  con- 
sistent with  the  design  of  the  Repertory  of  Arts,  &c..I 
shall  esteem  myself  much  obliged  by  tKeir  publication. 

Jloihcrhiihey  Yours,  &c. 

Murth^i'y  \%0Q.  •  '         Robert  Vazie. 

H  h  h,  g  Description 
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JDescripiion  (^  the  Coat-Measure  proposed. 

Upon  the  oulside  of  the  legal  bushel,  or  other  coaU 
measure^  is  placed  a  moveable  iron  bow,  of  a  semi- 
circular form,  (much  like  the  bale  or  handle  of  a  pail,) 
from  the  middle  of  which  is  suspended,  on  a  loose  join^, 
a  pin,  which  forms  a  gauge.  (See  Fig.  2,  Plate  XVII.) 
At  the  time  of  filling  the  measure,  the  bow  and  gauge  lie 
on  the  outside  of  the  bushel ;  when  it  is  filled,  the  base 
of  the  heap  is  circumscribed  and  accurately  defined  by 
the  bow,  and  the  jqst  height  is  inarked  by  pooiinff  in 
contact  with  th^  lower  end  of  the  gauge. 

PbsoTdtions. 

Jn  the  16th  and  nth  years  of  the  reign  of  Kin^  Charlei 
thp  Second,  an  Act  was  passed,  directing,  *^  That  all 
coals  brought  into  the  River  Thames,  and  sold  by  the 
chaldron,  shall  be  at  tlie  rate  of  thirty-six  bushels  heaped 
vpy  according  tq  the  bushel-measure  sealed  for  that  pur- 
pose at  Cuildhall." 

Arifl  in  thp  12th  year  of  the  reign  of  Queer^  Anne,  an 
Apt  W4S  passed,  directing  "  That  the  qoal-bushel  shalj 
be  round,  with  an  even  bottoip,  and  be  nineteen  inches 
find  a  half  from  outside  to  putside,  at^d  shall  contain  one 
Winchester  Ijusbel  ^nd  one  quart  of  water ;  and  all  coals 
phargeahle  with  duties  shall  be.  computed  by  the  chal- 
dron, containing  thirty-six  bushels  heaped  up  ;  and  that  a 
standard  measure  >hall  be  made,  and  kept  in  the  Eiv- 
chequer." 

And  in  the  43d  year  of  the  reign  of  his  present  Ma- 
jesty, an  Act  was  passed,  directing,  **  That  thp  bushel 
shall  be  heaped  up  in  the  fonn  of  a  coney  the  outside  of 
the  measiye  being  the  extremity  of  the  base  thereof." 

The  descriptions  contained  in  the  above  Acts  are  fully, 
explanatory,  so  far  as  they  respect  the  form  and  dimen- 
fjions  of  the  coal-buShel,  and  the  base  of  the  heap ;  but 

ueither 


in  the  Mea^uremerU  of  Coak.  421 

neither  the  former  expression^  **  heaped  t/p,'*  nor  the  lat- 
ter, *'  in  the  form  of  a  cone^^  establishes  a  criterion  tp 
ascertain  the;  height  of  the  heap  ;  any  elevation,  from 
four  to  eight  inches  above  the  measure,  is  equally  con« 
'  tbrmable  to  those  descriptions.  To  this  defect  is  to  bd 
ascribed  the  late  nefarious  practices  in  the  admeasure- 
ment of  coals,  which,  for  a  series  of  years,  rendered  the 
various  laws  made  to  protect  the  consumer  perfectly  nu- 
gatory :  but  this  evil  has  of  late  been  considerably  reme- 
died, in  wharf-measure,  by  the  introduction  of  my  in- 
vention of  a  moveable  bow*gauge  placed  near  the  top  of 
^he  established  bushel,  whereby  the  height  of  tf^e  heap  is 
defined  with  accuracy  and  dispatch. 

This  improvement  of  the  measure  has  been  invariably 
used  by  order  of  the  principal  land  coal  meters  for  the 
city  of  London  and  county  of  Surrey,  in  the  re-admoa- 
«urement  of  coals,  for  upwards  of  five  years ;  and  has, 
upon  different  trials  in  Jaw,  received  the  sanction  and 
approbation  of  the  Courts  in  the  strongest  terms,  as  as- 
pertaining,  with  the  greatest  precision,  the  quantity  of 
jcoals  admeasured  ;  for  want  of  which,  formerly,  actions 
for  a  deficient  delivery  had  generally  failed  in  proof.  Not- 
•jvithstanding  these  instances,  experience  shews  that  t\\e^ 
prt^ctice  can  pnly  be  rendered  ^etleral  by  the  ^uthoiity 
pf  the  Leirislature. 

The  elevation  of  the  heap  upon  the  bushel  is  now  fixed, 
by  the  major  part  of  the  principal  lahd  coal  meters,  at 
seven  inches,  bepause  at  any  less  height  the  cono  cannot 
without  great  delay  be  regularly  formed  ;  but  the  meters 
can  at  present  alter  the  height  of  the  heap  at  pleasure — a 
power  with  which  few  individuals  can  safely  be  trusted. 

In  the  Port  of  London  coals  are  delivered  from  on 
board  of  ship  with  a  vat,  or  measure  containing  nine 
J^shqls,  which  from  its  extended  diameter,    admits  of 

greatev 
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greatejr  variation   in   the  height  of  the  heap   than  the 
bushel  itself. 

Another  evil  exists  in  the  admeasurement  of  coals  in 
the  cellars  of  the  retail  dealers :  these  coals  are  usually 
carried  out  by  porters ;  and  the,  purgliasers,  who  arc 
chiefly  persons  in  tlie  lower  situations  of  life,  have  no 
prompt  means  of  redresti  in  case  the  coals  shall  be  deli- 
vered according  to  strike- uieasure,  although  they  have 
been  charged  a  price  ccjual  to  the  heaped  measure ;  and 
the  diTererce  ia  auantiir  is  nearlv  one-third. 

As  th^  honourable  the  Committee  of  the  House  of 
Commons  were  pleased  to  recommend  that  some  parlia- 
ruv  ntary  regulation  should  be  adopted  in  th^  measure- 
ment of  coals  ;  a  Bill  has  been  presented  to  Parliament  to 
cause  the  bow-gauge  to  be  fixed,  conformably  to  the  mo- 
fd^ls  submitted  to  the  said  Committee,  upon  all  measures 
used  in  the  measurement  of  coals  chargeable  with  duties; 
land  if  the  said  jSill  shall  be  passed  into  a  law,  it  will  ef- 
fectually prevent  those  fraudulent  practices  which  have 
hitherto  proved  so  injurious  to  the  revenue,  the  ship 
owner,  the  resiKJCtable  merchant,  and  the  consumer  of 
coals. 

jL.riracfs  from  the  Commilfee  of  the  House  of  Commons^ 
appointed  to  enquire  into  the  Sta/e  of  the  Coal  Trade  in 
the  Fear  ISOO, 

^^  Mr.  Richard  Austin  Vaux,  Deputy  Sea-Coal  Meter. 

**  Is  th^re  a  way  of  filling  the  v<\t  so  as  to  hold  a  larger 
oy  smaller  quantity  of  coals  ?" 

*'  There  is  :  it  depends  upon  the  quality  of  coals,  and 
the  attention  of  the  oflScer  who  inspects  the  vat.  By  the 
present  mode  of  working,  nothing  but  the  eye  can  guide 
you,  as  it  depends  upon  th-^  height  of  the  coals  in  tlio 

•  vat."      ,         '  .. 

f<  Mr. 


in  the  Measurement  ofCoah.  "  423' 

*^  Mr.  John  Nettlefold,  Dej)uty  Sea-CoaV  Meter. 

*^  Is  there  any  difference  between  measuring  by  the 
bushel  by  the  land  meters  from  what  is  practised  by  the 
ship  meters  who  use  the  vat  ?" 

*f  The  land  meters  give  little  more  than  strike  measure, 
whfjreas  the  ship  meters  give  heap  measure.'' 

**  Mr.  Edward  Parish,.  Principal  Land  Coal  Meter  for 
the  City  of  London,  delivered  in  instances  of  various 
frauds  in  the  measure  of  coals. 

**  Can  you  suggest  any  Improvement  in  the  admea- 
surement of  coals  by  which  more  certainty  could  be  pro- 
duced?" 

*^  I  have  seen  a  proposition  of  Mr.  Vazie*s  on  this  sub- 

« 

ject,  which  I  very  much  approve  of;  it  is  a  bushel  mea- 
sure, with  a  sweep  or  handle  to  asceirtain  the  heap  " 

^*  Mr.  John  Burnett,  Principal  Land  Coal  Meter  for 
the  County  of  Surrey,  delivered  in  various  instances  of 
frauds  iti  the  measure  of  coals  ?" 

*'  Can  you  suggest  any  regulations  which  would  havie 
(he  effect  of  preventing  frauds  in  the  admeasurement  and 
delivery  of  coals  ?" 

**  I  have  seen  the  proposed  improvement  by  Mr.Vazie, 
and  I  think  that  the  form  proposed  by  him  should  be 
adopted  ;  as  it  would  enable  a  metei*  to  deliver  a  cargo 
with  much  more  dispatch." 

"  Mr.  William  Gibbons,  Sealer  of  Measures  for  the 
City  of  London,  was  called  in,  and  questioned, 

*^  As  to  his  knowledge  of  the  present  mode  of  mea- 
suring coals,  and  as  to  any  means  of  remedying  the  de- 
fects and  abuses  therein." 

**  He  stated,  that  he  has  Ixeen  informed  by  a  sea-coal 
meter,  that  they  can  put  twelve  (in  place  of  nine)  bushels 
into  a  vat :  that  he  is  of  opinion  the  measure  witli  a 
gauge  would  deprive  the  meter  of  the?  power  of  injuring 

either 
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cither  government^  the  ship  owner,  merchant,  or  con* 
sumer.  As  measure-maker,  he  is  of  opinion  the  gauge 
proposed  by  Mr.  Vazie  may  be  made  sufficiently  strong, 
ivitiiout  in  any  material  degree  adding  to  the  weight,  or 
at  all  injuring  the  measure.'* 

**  Mr.  Robert  Vazi^  was  called  ift,  and  asked, 

"  Whether  he  was  acquainted  with  tlie  present  mode 
of  measuring  coals  from  the  ship  ihto  tlie  barges  or 
lighters,  and  whether  he  could  point  out  any  improve- 
ment in  that  business  ?'' 

**  He  said  he  was  acquainted  with  the  present  mode, 
and  produced  to  the  Committee  several  models  of  the 
kind  of  measure  at  present  used,  and  also  of  those  whic& 
Le  would  recommend  to  be  adopted  instead  of  them,  to- 
gether  with  a  paper  explanatory  thereof,  which  he  deli- 
vered in." 

y  Resolved,  That  it  is  the  opinion  of  this  Committee, 
that  it  is  expedient  that  some  parliamentary  regulattoni 
should  be  adopted  to  prevent  frauds  in  the  measurem^'t 
of  coals/* 
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Dtscription  (^several  Inlpf*ovemeni&on  Luthes, 

Communicated  by  Mr,  J.  J.  Hawkins,  in  a  Letter  to  i/U 

Editors. 

With  an  Engravings 

GbntIemen,  ,  .        " 

JljLaVING  experienced  nxuch  iheonvetiiietic^  in  the  firsi 
cstablishmfent  of  my  piano-forte'manufactory  tor  \*ant  ol 
several  little  contrivances  to  expedite  the  making  of  cer^ 
tain  parts  of  the  instruments,  for  which  no  tools  in  con>* 
mon  use  would  well  answer,  and  having  lately  attained 
many  useful  improvements  for  those  purposes,  tbrooigfa 

the 


Imprcfvements  on  Lathes.  425 

« 

the  ingenuity  of  some  of  my  friends  an4  workmen,  I 
beg  leave  to  send  an  account  of  a  few  of  them  for  xnser^ 
tion  in  your  valuable  Repertory,  since  they  may  in  all 
probability  prove  useful  to  manufacturers  in  other 
branches  of  business  ;  at  least,  if  not  in  their  present  form^ 
they  may  serve  as  hints  for  farxher  improvements. 

My  avocations  will  not  at  present  allow  me  to  describe 
more  than  two  or  three  ;  I  shall  therefore  select  such  as 
appear  to  possess  most  merit. 

My  method  of  tuning  piano  fortes  with  screws^  each 
working  a  sliding  piece  of  brass,  to  which  the  string  is 
fastened  by  means  of  a  hook,  required  that  the  hook 
should  be  an  inclined  cylinder,  formed  out  of  the  sliding 
piece.  This  was  performed  with  files,  and  took  con- 
siderable time ;  but  by  the  ingenuity  pf  the  workman, 
M.  Chartier,  a  native  of  France,  who  had  these  pieces  to 
make,  I  now  get  the  inclined  cylinders  cut  in  the  turn- 
ing lathe  in  a  very  short  time. 

To  make  the  tool,  a  piece  of  steel  is  fixed  in  a  chock 
in  the  lathe,  and  a  conical  hole  turned  in  the  end  of  it ; 
the  smallest  diameter  being  outward,  and  equal  to  the 
size  of  the  cyliixler  wanted.  The  angle  tlie  side  of  the 
cone  makes  with  its  axis  is  equal  to  the  required  ob«» 
liquity  of  the  cylinder.  The  end  of  this  tool  is  cut  like 
the  teeth  of  a  saw,  the  sharp  edges  of  which  are  in  a 
plane,  perpendicular  to  its  axis. 

An  inclined  plane,  parallel  to  the  side  of  the  conical 
hole,  is  fitted  at  the  front.  A  frame  containing  the  arti- 
cle to  be  cut  slides  down  this  inclined  plane,  when 
by  the  revolution  of  the  tool  the  oblique  cylinder  is 
formed,  leaving  the  part  surrounding  tlie  base  quite  hat. 

A,  Fig.  3,  (Plate  XVII.)  is  a  perspective  view  of 
the  piece,  having  the  inclined  cylinder.  B  a  perspective 
view  of  the  tool  represented  as  broken  off  from  the  lathe  a. 
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the  end  bating  the  conical  hole  and  its  face  cut  into 
teeth,  like  a  saw  or  coarse  file,  either  in  radii,  as  at  D, 
of  tangents  of  a  circle,  not  larger  than  the  hole,  as  at  C. 
E  perpendicular  section  of  the  whole  apparatus,  a  the 
tool ;  b  the  oblique  cylinder  in  the  piece  c ;  rf  a  screw,  to 
keep  the  piece  firm  in  the  frame;  e  the  frame  which 
slides  on  the  inclined  planey*. 

It  is  evident  on  inspection,  if  the  tool  a  be  turned,  and 
the  frame  e  pushed  against  it,  that  an  oblique  cylinder  b  will 
be  formed.  It  is  scarcely  necessary  to  add,  that  the  frame 
must  be  guided  down  the  inclined  plane  so  as  to  slide 
quite  steady,  or  the  cylinder  will  be  irregular. 

My  mode  of  tuning  piano  fortes  also  required  that  I 
should  cut  a  number  of  oblong  transverse  apertures,  in  a 
piece  of  brass  about  three  feet  long  ;  to  do  which  I  fixed 
'  a  small  circular  saw  on  a  long  rod  in  the  lathe,  but  this 
throwing  the  saw  so  far  from  the  treadle,  made  it  neces- 
sary  £o  employ  two  persons.     For  this  inconvenience  my 
father  contrived  an  ingenious  remedy  :  he  put  the  saw  on 
a  short  mandril,  fixed  on  a  puppit,  standing  obUquely 
from  the  axis  of  the  lathe,  so  that  a  line  produced  from 
this  mandril  would  pass  entirely  clear  of  the  pulley  of 
the  lathe  ;  this  small  oblique  mandril  is  turned  from  the 
mandril  of  the  lathe  by  an  universal  joint ;  the  most  ap- 
proved one  for  the  purpose  is  a  hook  and  eye. 

tf.  Fig.  4,  part  of  the  mandril  and  pulley  of  the  lathe. 
b  the  collar  of  the  lathe. 

* 

c  the  universal  joint. 
d  the  small  mandril. 
€  the  cutter  or  saw. 

y  part  of  the  frame  which  supports  the  small  mandril. 
g  the  long  piece  of  brass  in  which  are  the  transverse 
apertures. 

Much 
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Much  time  is  lost  in  turning  a  nunnber  of  small  articleiS 
on  two  centres,  with  all  the  common  methods  of  faatenr 
iog  the  centre  bead  or  sliding  puppit  of  lathes,  in  con« 
sequence  of  their  requiring  the  workmen  to  stoop,  every 
time  he  tighteiK  or  loosens  it,  the  fai^tening  being  at  the 
bottom.  I  ' 

Numerous  advantages,  however,  arise  from  having  the 
fastening  at  the  top  of  the  puppijt^  This  n^jsthod  IhuA 
from  an  ingenious  Englishmap  in  Philadejp^iia,  but  $inc9 
my  arrival  in  tbi6  country,  seeing.tbe  pl^u  not  us^  by 
the  first-rate  lathe-^makers,  I  conclude  it  is  not  known 
here ;  for  I  am  sure  no  man  would  use  sl  lath^  fitted  -in 
this  way,  for  a  few  hours,  without  decidedly  giving  it 
the  preference;  and  I  thjnk,,  while  on  the  subject  of 
lathes,  that  a  description  will  be  of  use. 

Fig.  5,  A  a  plan  and  U  an  elpvatiga  ef  thje  sliding 
puppit. 

a  the  checks  of  the  lathe.. 

i  a  block  at  the  end  of  the  holt  e.  , 

,d  the  tightei\ing-nut,,  with  an  arm  about  thrAeor  four 
incites  long. 

e  an  iron  plate  screwed  to  the  top  of  the  puppit,  to  act 
as  a  washer  to  the  nut.  This  plate  ipust  be  sunk  intQ 
the  wood  tiU  the  arm  of  the  nut  requires  to  be  turned  to 
the  off  side,  in  order  to  tighten  the  puppit,  because  in 
that  situation  it  is  out  of  the  way  of  the  workman. 

So  soon  as  I  have  leisure,  1  intend  describing  some 
more  of  these  little  contrivances  ;  which,  although  they 
appear  trifling,  may  nevertheless  be  of  qonsiderable  im- 
portance to  manufacturers,  ~ 

Dalby  Tor  ace  ^  City  Jtoad,  Yours,  Sec.    •  '■ 

Islington y  Jpnl  17,  1806.  John  J.  JIawktns; 
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Experiments  on  the  Oxyd  Gas  of  Azote ^  made  at  ThouUuse 
by  a  learned  Society,  and  described  by  M.  Dispan,  Pro- 
fessor of  Chemistry  in  tf tat  f  lace. 

From  the  Annales  de  Chimie. 

Jfc*  OR  some  years  past  a  variety  of  experimcDts  hare 
^een  publ'tshed  upon  the  effects  of  the  oxyd  gas  of  azote, 
when  introduced  into  the  lungs  by  respiration.  But 
tjiese  experiments^  almost  always  divergent  and  frequently 
contradictory  in  their  results,  do  not,  I  think,  present 
iiny  thing  of  a  sufficiently  positive?  nature  to'afibrd  a  pro- 

J 

per  basis  for  an  opiiHon  iipon  this  subject.  Such  at  least 
was  the  motive  which  in  the  year  12  induced  several  di^ 
iftrgmshed  cultivators  of  Chemistry  at  Thoulouse  to  asso- 
ciate  for  the  purpose  of  judging  for  themselves  of  the  sin^ 
gular  properties  which  the  literary  Journals  attributed  to 
this  species  of  gas.  As  I  can  tottch  for  the  purity  of  the 
substances  that  were  employed, t  and  in  general  for  the 
precautions  necessary  to  be  taken  in  such  experiments;  as 
r^tobk  care  at  the  very  time  to  draw  up^  a  faithful  account 
W  thesensatitJWs  which  every  person  eipferienced ;  and 
finally,  as  these  experimeiits  were  performed  upon  a 
pretty  extensive  scale,  since  twelve  persons  at  le^t  sub- 
jected themselves  to  the  trial,  I  conceived  them  to  pos- 
sess sufficient  interest  to  authorize  their  publication.  1 
shall  merely  copy  my  jburnat 

Our  first  n^ecting  was  on  the  1 6th  Floreal;  The  nitrate 
of  ammoniac  which  we  employed  was  confii^dly  crystal- 
Kzed,  but  neverlhd?ss  perfectly  neutral.  Its  ta^te  was 
very  pungent^  and  it  had  a  slight- smell.  It  has  been 
formed  from  its  constituent  principles  by  the  distillation 
of  sal  ammoniac  upon  potash  of  commerce^  and  the  simul- 
taneous 
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taneous  saturation  of  very  pure  nitric  acid  by  means  of  the 
atnmoniacal  gas  produced  by  this  operation. 

We  first  put  about  a  hectogramme  of  this  salt  into  a 
small  retort  placed  in  the  sand-bath.  The  salt  melted, 
and  boiled  for  some  time  without  yielding  gas;  at  length 
the  retort  became  filled  with  a  white  vapour,  which  soon 
disappeared  ;  the  gas  was  then  evolved  with  great  rapi- 
lity,  and  we  filled  several  bladders  with  ft.  Gradually 
the  evolution  subsided;  ^and  when  we  had  stopped  the 
operation,  there  remained  hardly  any  thing  in  the  retort, 
without  however  any  accident  having  happened. 

Encouraged  by  this  result,  we  put  into  a  retort  of  a 
middling  size  nearly  three  hectograms  of  the  same  salt, 
which  gave  us  a  quantity  of  gas  sufficient  to  fill  seven  or 
eight  bladders  with  it,  although  we  lost  a  considerable 
portion  of  it.  The  operation  was  continued  like  the  first 
time,  and  with  equal  success,  till  hardly  any  thing^  re- 
mained  in  the  retort;  but  a  circumstance  which  surprized 
us  all,  and  which  we  knew  not  to  what  to  attribute,  was 
the  formation  of  an  abundant  red  vapour  in  the  interior  of 
the  retort,  in  proportion  as  the  latter  cooled,^  although 
the  last  gas  which  we  had  drawn  from  it  contained  no  ni- 
trous gas  at  all,  as  we  convinced  ourselves  by  proper  ex- 
periments. 

Effects  of  the  Oxi/d  Gas  of  Azote  J  when  introduced  into  the 

Lungs  by  Rfispiration. 

All  those  who  tasted  or  respired  this  gas  agree  that  it  has^ 
a  stronolv  saccharine  taste,  of  which  some  retained  the 
impression  throughout  all  the  remainder  of  the  day*.  I 
perceived  besides  a  nitric  after-Havour  (though  indeed 
that  which  I  tasted  was  of  the  last  collected).  M.  de 
M  *  *,  alluding  no  doubt  to  the  same  sensation,  says 
that  he  perceived  something  of  a  styptic  taste.     The  rest 

remarked 
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rfunarkcd  only  the  saccharine  taste,  wbirh  indeed  is  very 
strongly  marked  in  this  gas,  especially  if  we  consider  the 
small  quantity  of  matter  that  is  contained  in  what  can  be 
swallowed  at  a  draught. 

The  following  is  an  exact  account  of  the  circumstances 
-which  successively  tQok  place  with  all  who  respired  it, 
.  ivhlcJi  was  done  in  every  instance  in  tlie  same  nuinner, 
namely,  with  the  aid  of  a  bladder  with  a  stop-cock,  tlje 
nostrils  being  closed,  and  the  lungs  (Heviously  emptied  of 
air  AS  much  as  possible. 

M.  G  *  *  suddenly  lost  his  recollection  after  the  third 
inspiration  ;  he  was  obliged  to  be  supported  for  the  space 
of  fivis  minutes,  after  which  he  raised  himself  much  hn 
tiguedy  and  not  recollecting  to  have  experienced  any  thing 
else  than  a  sudden  swoon  and  a  tingling  about  the  tem* 
pies. 

My.  de  M  *  *  perceived  a  saccharine  ^wA  styptic  taste, 
a  great  dilatation,  accompanied  with  beat  in  the  chest, 
•  swelling  of  the  veins,  a  hurried  pulse.  Objects  appeared 
to  turn  round  him.  He  thinks  however  that  he  should 
have  been  able  to  bear  a  larger  dose.  The  bladder  was 
not  sufficiently  large  for  his  lungs, 

M*  de  P  *  ♦  perceived  a  saccbAfine  taste  in  the  first 
inspiration,  of  which  he  was  not  sensible  in  tlie  succeeding 
ones.  His  lungs  were  strongly  dilated,  with  great  hpat. 
He  felt  himself  in  a  vcr}-  agreeable  state  after  having 
quitted  the  bladder,  and  burst  into  involuntary  and  pro- 
-  iracted  fits  of  laughter,  which  it  was  not  in  his  power  to 
resist. 

M.  d*  S.  perceived  the  same  saccharine  taste  as  the 
preceding  gentlemen,  and  retained  tlie  impression  of  it 
from  about  ten  o'clock  in  the  forenoon  till  near  midnight. 
He  also   experienced  vertigoes,  and  his   legs  titubated 

f  likir 
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like  those  of  a  drunken  person  throughout  all  the  rest  of 
the  day. 

M.  G  *  *  observed  the  same  saccharine  taste.  On 
quittiiig  the  bladder,  he  experienced  a  confusion  of  the 
tenses,  which  was  succeeded  by  a  very  pleasurable  sensa- 
tion which  diflFused  itself  over  tlie  whole  of  his  body.  Ti- 
tubation  of  the  lejjs. 

M.  de  C.  a  saccharine  taste,  which  continued  the  wholo 

of  the  day;  ringing  in  the  ears;  titubation  of  the  legs  ;  a 

.  sense  of  Oppression  at  the  stomach.     On  the  whole  he 

considers  the  sensations  he  experienced  as  rather  distressing 

than  agreeable. 

Being  desirous  to  ascertain  to  what  degjfee  the  difficulty 
of  breathing  in  a  bladder  mi'ght  influence  the  above  re- 
sults, I  requested  the  gentlemen  to  respire  ccMnmon  air  in 
the  same  manner.  They  experienced  a  kind  of  mecha- 
nical fatigue  in  doing  it,  but  nothing  more.  In  this  par- 
ticular they  all  coincided. 

I  wished  also  to  know  what  effects  would  be  produced 
by  oxygene  gas.  Those  who  respired  it,  with  the  aid  of 
a  bladder,  asserted  that  they  found  only  a  slight  diffe- 
rence between  it  and  common  air,  which  consisted  in 
increased  heat  in  the  lungs. 

Hence  it  must  be  concluded  that  the  singular  effects 
above  described  are  to  be  attributed  solely  to  the  oxyd  gas 
of  azote. 

At  our  second  meeting  on  the  23rd  Floreal,  our  pur- 
pose was  to  repeat  the  experiments  upon  the  respirability 
of  the  oxyd  gas  of  azote  on  a  larger  scale. 

We^ut  into  a  retort  about  eight  hectograms  of  nitrate 
of  ammoniac  prepared  as  before.  A  connecting  tube  was 
adapted  to  a  two-necked  flask,  out  of  which  the  gas 
was  carried  by  means  of  a  Welter's  tube,  into  the  re- 
servoir.    The  retort  was  placed  upon  the  sand  bath. 

Upon, 
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Upon  the  first  impression  of  the  beat  the  salt  was  fused ; 
but  almost  at  the  same  tinie  some  reddish  vapours,  though 
in  ^mall  quantity,  were  tormed  in  the  retort.  The  air 
of  the  vessels  which  the  heat  disengaged  presented  also 
the  nitrous  smell,  so  as  to  cause  us  to  be  apprehensive  for 
the  success  of  the  operation  ;  but  these  vapours  and  this 
smell  insensibly  diminished,  and  at  last  entirely  disap* 
peared.  About  this  time  the  bubbles  that  formed,  ex- 
haled a  very  perceptible  smell  of  prussic  acid,  which 
even  continued  for  a  considerable  length  of  time.  At  last 
ihe  retort  became  filled  with  white  vapours,  and  the  oxyd 
gas  of  azote  began  to  pass  over.  The  disengagement 
soon  became  so  abundant  that  it  was  thought  necessary  to 
jemove  the  fire  ;  but  on  applying  it  anew,  the.  gas,  the 
evolution  of  which  had  abated  in  the  interval,  appeared 
again  in  such  abundance,  that  in  one  place  the  luting 
gave  way.  Notwithstanding  the  considerable  loss  which 
took  place  through  this  aperture,  the  evolution  continued 
with  extreme  rapidity  in  the  reservoir  for  at  least  a  quarter 
of  an  houf. 

This  circumstance  gave  us  reason  to  suppose  that,  if  the 
lute  had  not  given  way,  an  explosion  must  infallibly  have 
taken  place,  and  that  it  may  perhaps  be  unnecessary  to 
look  for  any  other  cause  of  the  accidents  which  are  said  to 
have  sometimes  occurred  in  this  operation.  So  much  at 
least  I  can  affirm,  that  this  was  the  third  time  I  had  re- 
peated it,  without  any  thing  of  the  kind  having  occurred 
to  me;  and  yet  I  have  always  urged  the  fire  till  no- 
thing remained  in  the  retort,  and  I  have  operated  suc- 
cessively uponM,  2,  and  this  last  time  upon  8  hecto- 
grammes of  salt. 

Let  us  now  proceed  to  what  respects  the  respirati<Hi  of 
.  the  gas*    Twelve  persons  were  subjected  to  the  experi- 
ment 
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hi^nt,  atid  several  of  Iheni  twice.  It  ihust  be  btserve 
that  several  of  them  had  already  t-espircd  the  gas  at  our 
fbriher  meeting,  When  two  biit  of  sieven  had  experienc^sd' 
pleasurable  setisatibns ;  but  this  timei  therig  \vas  tIo  reasbil' 
for  jtfaloiiisy.  Noii^  experienced  any  pl^asiiig  sensations^ 
not  eViert  the  tWo  jiist  mentioned.  On  the  contrary  isomn 
tfiifferedy  ahd  thkt  in  a  very  acute^de^ree. 

M.  de  M.  stan^ped  With  his  foot  during  the  Whdle  tithe 
that  he  held  th^  bladdei' ;  then  t'ecovfering  froih  a  pro^ 
fbund  stupefaction,  he  said  be  had  felt  ^  sensatibn  ^  the 
back  of  his  bead  like  the  stroke  of  a  daggi^r,  sUfiiCient 
to  knock  down  an  ox,  ^nd  that  he  Would  not  experience 
the  Same  s&nsatidh  foi"  iall  the  world.  The  bthet^s  wer^  id 
general  affected  with  dizziness,  gligire  before  the  eyes, 
which  symtoms  were  succeeded  with  «otne  by  fits  o£ 
laughter^  I  in  particular  was  of  this  number ;  and  thd 
following  IB  an  exact  account  of  the  sensations  I  expe^ 
l^ienccd.  .  .        - 

fiy  the  first  inspiration  I  emptied  the  bladder.  A  sac-^ 
<;harine  taste  .immediately  pervaded  my  mouth,  and  my 
whole  chest  was.  dilated  with  pleasure^  I  emptied  my 
lungs  and  filled  them  again;  but,  the  third  time^  I  felt  a 
ringing  in  my  pars,  and  I  quitted  the  bladder^  Then^ 
without  entirely  losing  niy  recollection^  I  remained  for  a 
moment  rolling  my  eyes  about  in, a  kind  of  stupefaction  j 
after  which,  without  being  a.ware  of  it,  I  burst  into  such 
fits  of  laughing  as  I  had  never  experienced  in  my  life. 
After  some  seconds  this. propensity  to  laughter  suddenly^ 
ceased,  and  I  experienced  no  further  symptoms* 

M»  de  P  *  *  felt  at  first  no  other  etFect  than  Convul- 
sive motions  in  some  of  the  muscles  of  his  face.  But  iu 
the  course  of  the  day  he  was  affected  with  a  violent  di- 
arrhoea and  the  same  thing  happened  also  with  M»  D  *  *. 

Vol.  VIIL*— Second  SkriIes.  K  k  k  Upon 
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Upon  the  whole  it  would  be  very  difficult  to  give  an 
acciicate  general  aecouQC  of  the  effects  of  the  acid  ^as  of 
^fzotc,  as.  they  vary  so  cotisidcrably  in  different  indivi^ 
(faabs  and,  whi^t  is^iapre  remarkable^  iutbes^me  perion. 
M.  de  S  '^  *  ^'bo  respired  it  four  tiuies^  says  that  he  ex-* 
perienced  each  tiov;  sensations  which,  he  bad  never  fdt 
before.  For  my  part,  haying  repeajted  th^e  experiment  at^ 
^le  sa^  mceVug,  I  did  not;  fed  a|^aia  the  same  prob 
pensity  to  laughter  with  \y:hich  Lh(ad  before- beeii  effected' 
l  sbbuid.  only  have  fallen  into  a  swoon^  bad  I  continued 
the  e^qpei  iment  longer^  . 

*  JEftcts  of  t/K  Ovyd  Gas  qf  4^t€  upon  Brmc  4twmb: 

.  f)ft  ttth  stih^t    !  have  dwJy   a    ifin^te  ^jrpeiriiMnl 
ik>  relates  but  k&  tkstkh  appeair^  to  tAte  iiuffi(^terftl;jr  ib- 

f^stingr  16  trei^d^  k  Worthy  of  bek^g^  i^btde4. 
-•I  J>\it  agfe^flfUihinte^a^retty  mde  bottte  fbll  of  ojl^ 
gas  of  azote.  The  bird  did  not  at  first  appear  at  aH  tb 
sufi%pi  bul  it$66n  cl<bed  i^  6y<ss  and  laid  itself  g^ittiy 
iLpon- it9  side,  ^  if'farHen  a^l^p;  When  thlct^  buri^ld 
the  open,  air,  tt  ro^  upon  it*  fe^,  Widiotft  atteih|ititt'gttf 
fly  a^vay.  Subjected  a  second  tkne  to  the  iMihe  eltperi^* 
mertt  an  Hour  after,  atftd  kept  uvtder  it  for  h  ^r^Mt 
leiigth  of  tithe,  it  If  as  taken  out  motJoiiibss,  ahd  boeffoM 
were  capable  of  restoring' it  to  anrmation. 

In  my  opinion ^  it  is  very  i^emarkabfe  tbat  tUs  bii^ 
niade  no  efforts  to  eaenpe^  and  expetfehd^  teo'f^dVuUoiii, 
is  happen*  ia  odiergises. 


CiMilc9tUihi 
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Clansideratum  qti  the  Oj^ydation  of  MctaU  i}i  generd^  ^\i^ 
m  thut  ^ Irm  in  gartkular.    Bt/  Af.  Th^nard. 

(Ooncluded  from  Page  399.) 

jL  HE  aeklakius  and  acid  sulphates  of  green  iron,  both  otf 
which  result  from  the  combination  of  tfie  green  oxyd  of 
iron  with  suIpHuVic  acid,  extiibit  a  stiO  greater  diflercnce 
than  those  whieh  we  have  just  examined.  The  first  (that 
which  has  but  little  acidity)  does  not  crystallize ;  being 
able  to  exist  only  iti  the  liquid  state,  if  we  subject  it  to 
evaporation,  it  absorbs  oxygene  from  the  air,  becomes 
turbid  and  deposits  neutral,  yellow,  insoluble  and  highly 
exydated  sulphate ;  it  is  tfat^s  converted  into  acid  sulphate, 
in  which  the  oxyd  is  always  green,  which  has  hardly  any 
colour,  and  which  opposes  much  greater  resistance  to 
every  kind  of  decomposition.  Though  it  has  green  oxyd 
for  its  base,  it  is  of  a  red  colour,  and  it  i^  this  circumstance 
which  has  deceived  most  chemists,  who  have  hitherto 
considered  it  as  a  highly  oxygenated  sulphate.  Hence 
also  it  happens  that  the  acidulous  sulphate  of  white  iron, 
the  solution  of  which  is  of  a  beautiful  green  colour,  be* 
eomes  re  d  by  exposure  to  the  air. 

Oxygenated  muriatic  acid  converts  it  immediately  into 
highly  oxydated  acid  sulphate  ;  iron,  on  the  contrary,  into 
green  or  little  oxydated  acidulous  sulphate ;  sulphuric 
acid  causes  it  immediately  to  lose  its  red  colour,  and  con- 
Yt»rts  it  into  acid  sulphate,  which  is  almost  colourless,  or 
which  at  most  has  a  slight  green  tinge.  This  acid  sul- 
phate crystallizes  by  a  weli-conductcd  evaporation;  the 
crystals  which  it  forms  have  something  of  an  emerald 
green  colour,  and  in  this  respect  it  approximates  to  the 
Itttle  oxydated  acid  sulphate.  They  neitlicr  effloresce  nOi' 
ddique^e  3  their  solution  in  wiitcr  does  not,  like  the  acid 
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sulphate  of  white  iron,  absorb  oxygene,  unless  after  4 
great  length  of  time :  the  excess  of  aci4  which  they  con» 
tain  fixf  s  the  oxyd  of  iron  to  a  certain  degree  ;  neverthe, 
Ies5  by  the  action  of  oj^ygenjited  ipuriatip  ^cid  th^  oxyd 
becomes  red,  and  by  that  of  iron  it  is  conceited  into 
the  state  of  vvhite  Qxyd,  especially  ^t  the  tepiperature  qf 
boiling  water ;  the  acidulous  and  acid  sulphates  of ....  ^ 
\xon  are  both  precipitated  in  a  green  s>tate  by  the  s^lkalies, 
The  precipitate  contains  np  acid  when  a  gre^t  excess  of 
base  is  ^dded,  and  esppci^ijy  when  heat  is  applied ;  ia 
every  case  it  is  always  gr^en.  It  is  by  treating  the  re4 
oxyd  of  iron  with  dilute  sulphurip  acid,  th(it  the  acid  sul-> 
phate  of  red  iron  is  obtained  ;  the  solution  would  uot  take 
place  if  the  acid  were  concentrated  j  the  acid  sulphate  of 
4^ed  iron  contains  more  acid  in  excess  thaji  the  ^cid  sul- 
phate of  green  iron,  and  thi^  ipore  than  the  acid  suU. 
phate  that  is  little  oxy dated.  Those  properties  it  posr 
scsscs  in  comnion  with  all  the  oxyds  of  one  and  fhe  same 
genus ;  they  require  the  less  of  any  ^cid  for  their  satu- 
ration,  as  they  contain  less  oxygene;  and  on.  the  other, 
hand  they  require  the  more,  thp  more  they  ar^  oxygCr 
nated ;  as  is  proved  in  the  casps  of  antiinciuy,  mercury, 
tin,  copper,  and  iron.  They  alone,  among  all  the  metals, 
combine  at  different  degrees  of  oxygenation  with  th^  acids; 
and  they  are  all,  without  exception,  subject  to  this  law, 
This  is  the  reason  why  thp  solution  of  little  oxydatcd  mu- 
riate of  tin  becomes  turbid  in  course  of  time  by  .the  con- 
tact of  the  air,  or  when,  being  crystallized,  we  attempi 
to  dissolve  it  in  aerated  water;  it  is  also  for  the  sam^  rea? 
son  that  the  same  solution  of  tjn,  recently  prepared,  en? 
tircly  decomposes  corrosive  subljmate,  and  leviyes  the 
mercury;  it  absorbs  froqfi  it  not  only  the.  o^j-g^ne,  but 
^Iso  the  muriatic  acid;  hence  it  likewise  proceed^  that 
the  acid  sulphate  of«  white  iron  is  partly  transformed,  by 
abs9rbiujf  the  oxygene  of  the  atpfiosph^r^,  in^p  acidulous 
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t^ulphate  of  green  iron,  and  assumes  u  slight  redtiiige; 
bence  finally  the  3ai»e  ^alt,  whfeu  it  is  pnly  acidulous,  U 
imimediately  rendered  tuijbid  by  pouring  aerated  water 
into  its  solution.  Several  other  pbenomen^i  also  depend 
upon  the  same  cause  ;  but  were  I  to  dwell  longer  upon 
them,  it  Avould  carry  m^  tpofi^r  froo)  the  subject  which  I 
propose  to  treat,  >*. 

Like  the  two  other  acid  sulphates,  the  acid  sulphate 
of  red  iron  is  almost  colourless;  it  acquires  a  very  high 
red  coIojLir  when  its  excess  of  acid  is  in  part  saturated  by 
potash  ;  by  the  addition  of  a  larger  quantity  of  salifiable 
base  we  precipitate  from  it  a  neutral  sulphate,  which  ne- 
vertheless is  capable  of  being  decomposed  by  the  alka* 
tics;  like  all  the  other  highly  oxygenated  salts  of  iron,  it 
separates  sulphur  from  hydrogene,  and  re-passes  into  the 
state  of  very  apid  sulphate  of  green  or  white  iron ;  it  gives 
po  crystals  by  evaporation;  iron  converts  itf  into  less  oxy- 
genated sulphate. 

1  have  very  little  to  say  respecting  the  highly  oxydatcd 
Tieutral  sulphate.  It  is  yellow,  insoluble  ;  it  is  that  which 
is  precipitated  in  the  course  of  time  from  the  solutions  of 
acidulous  sulphate  of  green  and  white  iron,  when  exposed 
to  the  air;  it  is  also  that  which  is  deposited  when  we  eva- 
porate the  solution  of  the  acidulous  sulphate  of  green  iron« 
which  from  being  red  becomes  almost  colourless,  because 
it  then  passes  into  the  state  of  acid  sulphate  :  finally,  this 
is  the  salt  which  chemists  'formerly  conceived  to  be 
a  particular  oxyd,  and  which  led  them  to  admit  a 
yellow  oxyd  pf  iron,  infcrm^iary  between  the  red  and 
the  green. 

The  action  of  thp  muriatic  and  the  nitric  acids  upon  iron, 
greatly  resembles  that  of  thesulphuric  acid;  that  oltlic  mu- 
riatic acid  does  not  differ  from  it,  tut  the  acid  muriates  of 
^ron  arc  by  no  oicanssp  well  pticiractcri^cd  as  the  acid  .sui* 
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pfaates ;  the  little  oxydated  muriate  crysnalllzses  vety  in^Dj 
and  the  crystals  which  it  form^  are  of  a  beautifol  gvdea 
colour;  but  whea  the  sdutian  is  exposed  to  the  air,  the 
troo  becomes  more  oxy dated  ;  and  as  it  tbeo  reqmrtsa 

^  larger  quanlity  of  muriatic  acid  for  its  solution^  a  part 
^f  it  is  precipitated;  however,  there  exists  no  nitrate  ig 
which  the  oxyd  is  white.  None  but  nitrate  of  ^grt«9 
iron  and  nitrate  of  red  iron  can  be  obtained ;  a^d  tiie^  first 

'  i$  formed  only  by  taking  acid  at  5%  and  the  second  6nif 
by  employing  acid  at  is^  to  15*  at  most.  If  tUiaeid 
were  more  concentrattod,  a  portion  of  the  led  My4 
would  be  precipitated  I  and  but  very  little  would  be  fmtiA 
in  solution  if  it  had  M^  to  40^  This  pipecipitatioil  un^ 
doubtedly  takes  place  only  because  the  red  oxyd  is  leek 
divided ;  to  this  cause  also  we  must  attribute  the  circum^ 
Mance  that  nitric  acid  has  no  action  upon  colcothar,  and 
that  the  sulphuric  acid  itself  has  so  little  action  upon  tliis 
substance.  What  provc;s  this  is  the  property  which  thesa 
two  acids  possess  of  dissolving  easily  the  red  osi^yd  in  tbs 
gelatinous  st^te^  or  recently  precipitated  from  the  nitrate 
or  muriate  by  the  alkalies. 

We.  find  also  in  the  other  acids  the  same  mode  of  a?4 
tion  as  in  the  sulphuric  aqid  ;  but  most  of  the  salts  which 
result  from  them  being  insoluble,  are  obtained  ratlier  by 
the  way  of  double  decompositions  than  in  a  direct  manner, 
I  sliall  not  hore  consider  all  th^se  saline  bodies,  oh  account 
()if  the  little  importance  of  which  they  are  at  present  to  sci« 
f  nee  and  the  arts  :  I  shall  only  examine  the  two  most  im^ 
portent  of  them,  namely,  the  gallates  whioh  form  th^ 
biiscs  of  black  dyes,  and  the  prussiates,  U)e  uses  of 
which  have  been  so  much  extended  for  thirty  years 
past. 

\Ve  know,  that  the  gallic  aq'ui  attacks  iron  even  at  the 
temperature  of  the  atmosplmre ;  that  it  dissolve?  it  with  9f 


dUsen^agemenl  of  hj^rdrogene  gks  proceeding  frotti  water 
jtecott^osed ;  that  this  solution,  which  at  fiVst  is  colotdy- 
less,  soon  becomes  bhMs  by  exposure  to  the  aif >  «ndtbat 
tbeid  in  s{)^^il)r  becomes  turbid,  and  passes  into  a  blackbh 
jgyey.    AU  these  phenomena  have  been  deiscribed  with 
girc^at  accuracy  by  Professor  Proust ;  though  as  yet  they 
h^v^  0(M  hfimx  satisAictorily  explained.    1  was  obliged  to 
;^tribal:9  the  eause  of  their  difierence  to  the  three  oxydsr 
which  if0n  n  capable  6£  forwing.    Thus  when  gallic  acid- 
is  poared  i«to  acidulous  snlpfaate  of  white  ik'on,  no  pre* 
cipit4te  ij&  obtained.  With  the  acidulous  and  acid  sulphatc^ 
cf  'green  iron,  one  of  m  beantifiil  blae  colour  is  formed  { 
a£|kl  if  we  repeat  the  experiment  with  a  highly  oxygenated 
salt  of  ivon,  the  laatMr  that  is  deposited  is  of  a  black  c^ 
iour>  iticlining  to  a  grey.    Nevertheleis  an  excess  df  acidt 
may  prevent  the  deposit  from  taking  place.    This  is 
what  i^  rematked  h  the  acidulous  sulphate  of  white  ironj, 
wbare  the  adlditioh  of  an  alkali  is  indispen^ble  for  the 
fqnnalioli  ef  the  gaUate^  which  then  pMisents  itself  in  the 
form:  of  violel^cohiared  flakes ;  this  is  what  is  also  ob- 
^eifved  i«  the  acid  su^ate  of  red  iron,  where  the  satu* 
rat^QQiiif  the  acid  is  necessary  'for  tiie  precipitation  of  th^ 
OMipound;  and  what,  on  the  contrary,  does  not  take 
plae^in^lSiemunate  of  red  iiron  that  is  but  littFe  acid. 

The  three  oxyds  of  iron  of  whieh  I  have  been  speakings 
#tid  wUoh  can  all  combine  with  the  acids,  form  with  the 
prussic  alcid  still  much  mote  multiplied  combinations  thair^ 
those  which  we  have  been  examining.  There  hot  only^ 
fflttst  peusiiates  of  iron  both  neutral  and  with  exeess  of^ 
Oxyd,  but  they  both  are  capable  of  uniting  with  the  prus* 
State  of  potash,  and  forming  insoluble  triple  salts,  if  the 
Hie^ltc  prussiate  predominates,  and  insoluble  ones,  on 
the  cotttrai^y,  when  there  is  hardly  any  thing  more  than 
alkaltne  prussiate.  Such  is,  }n  ^  few  words,  the  general 
•»  .  history 
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history  of  Prussian  blue  ;  but  it  is  of  too  great  import-' 
mnce  to  science  for  us  to  neglect  the  particulair  c6nsidera^ 
tion  of  each  of  the  parts  which  compose  it; 

One  of  the  points  of  this  history  most  iiseful  to  bd 
itadiedy  is  the  diiferent  coloration  of  the  precipitates  that 
arc  obtained  by  decomposing  the  solutions  of  iron  by  the 
alkaline  prussiates^.for  their  colonic  vafy  in  a  very  sin* 
gular  manner.  •  Soipetimes  they  are  white,  sonrietime^ 
greenish,  sometime^  more  or  less  blue,  and  between 
these  different  tints,  which  are  the  principal  ^  an  eye  ac** 
caistomed  to  judge  of  coloqrs  can  distinguish  many  others^ 
These  effects  do  not  depend  solely  upon  the  state  of  ox* 
ydation  of  the  iron  ;  they  depend  alsa  upon  the  state  of 
the  alkaline  prussiatei,  and  of  theimetallic  solution. 

However  little  oxydated  the  iron  may  be,  the  solution 
little  acid,  and  the  prussiate  with  excess  of  alkali,  a  white 
precipitate  will  be  obtained  ;  it  vnW.  be  of  a  greienish-* 
"white  if,  the  other  circumstances  remaining  the  same,  the 
prussiate  is  neutral ;  the  one  evidently  differs  from  the 
other  only  by  the  proportion  of  the  principles  which  con- 
stitute it ;  the  tirst  contains  ^n  excess  of  oxyd,  while  in 
the  second  the  aqid  is  merely  saturated  with  it ;  accord-^ 
ingly  the  acids  immediately  render  the  prussiate  of  white 
iron  greenish,  by  taking  frona  it  a  portion  of  its  base 
and  the  alkalies  cause  the  slightly  green  prussiate  of  iron 
to  assume  the  white  colour,  by  seizing  a  part  of  the  acid 
which  enters  into  its  composition.  Art  therefore  catt 
transform  at  pleasure  these  two  salts  into  one  another,  by 
causing  the  quantities  of  the  substances  which  form  them 
to  vary. 

These  precipitates,  however,  are  not,  as  has  long  been 
imagined,  mere  prussiates  of  irort ;  they  contain  alst 
prussiate  of  potash,  as  has  been  proved  by  M.  Bcrthdiet' 
The  prussiate  of  potash  has  even  so  great  an  affinky  for 
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tbft  prussiatq  of  iron,  that  the  sulphuric  acid  decomposes 
only  in  part  the  insoluble  combination  which  these  two 
jsalts  form  together.  When  we  add  only  a  slight  excess 
of  acid,  the  residuum  still  contains  a  large  portion  of 
potash,  and  is  sensibly  green  ;  it  becomes  of  a  greenish- 
blue  by  the  addition  of  a  larger  quantity  of  acid  ;  and  if 
we  analize  it,  we  find  in  it  less  of  alkali  and  oxyd.  This 
attraction  is  still  more  striking  when  the  prussiat6  of  pot-^ 
ash  is  in  sufficient)  abundance  to  render  the  combination 
soluble  ;  then  the  sulphuric  acid  does  not  evolve  from  it 
even  the  shghtest  odour  of  bitter  almonds,  and  the  sul- 
phate of  iron  always  produces  a  very  considerable  preci- 
pitate in  it ;  whereas,  when  tliis  alkaline  salt  is  pure,  the 
carbonic  acid  is  sufficiently  powerful  to  disengage  the 
prussic  acid  from  it. 

The  same  results  are  obtained  by  substituting  in  plaQe 
%of  the  little  oxydated  acidulous  sulphate  of  iron  the 
acidulous. sulplwte  of  green  iron  and  the  muriate  of  red 
iron,  which  has  but  little  acidity  ;  its  precipitates  are  al* 
ways  triple  prussiates  of  irop  and  potash  ;  that  of  which 
the  oxyd  is  green  is  less  blue  than  that  of  which  the  oxyd 
is  red  ;  both  change  their  colour  when  they  are  united 
with  a  great  excess  of  oxyd  ;  the  first  becomes  of  a  yel- 
lowish-white, and  the  second  of  a  read>sh-yellow  ;  if  ihe, 
excess  of  oxyd  is  less  considerable,  they  approach  more 
to  the  blue  colour  ;  but  both  are  susceptible  of  being 
freshened  by  the  acids. 

There  exist,  therefore,  six  well-characterized  prus-- 
siates  of  iron ;  three  neutral,  and  three  with  excess  of 
oxyd  :  the  excess  of  oxyd  may  be  more  or  less  considera- 
ble, which  occasions  a  singular  variation  in  the  colour  of 
these  prussiates.  These  six  prussiates  of  iron  may  com* 
bine  with  di^'erent  quantities  of  prussiate  of  potash,  and 
undoubtedly  also  with  the  other  alkaline  prussiates,  so 
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that  tins  genus  of  salts  is  very  numerous  irr  specieSr  We 
observe  in  general,  that  those  which  contain  mueh  alka- 
line prussiate  are  soluble ;  those,  on  the  contrary,  wbidi 
contain  much  prussiate  of  iron  are  insoluble.  It  is  known 
that  Prussian  blue  becomes  green  by  exposure  to  the  air, 
and  that  there  is  then  formed  oxygenated  prusriate  «f 
ted  iron.  When  ordinary  prussiate  of  potash  is  boiled 
with  Prussian  blue,  which  is  thus  oxygenated  eitbtr 
wholly  or  in  part,  the  prussic  acid  seizes  upon  the  pot- 
ash, and  the  prussic  acid,  which  was  cfmibined  with  the 
latter,  upon  the  oxyd  of  iron,  so  that  the  filtrated  liqufr 
gives  a  green,  precipitate  with  the  nitrate  or  OHirbte  ef 
fled  iron.  This  is  the  reason  why  certain  solutions  of 
precipitates,  made  by  means  of  Prussian  blue,  gives 
white  precipitate  with  die  little  oxydated  sulphate  of 
iron  instead  of  a  blue  one. 

Ic  i§  this  variety  whrch  the  prussiates  exhibit  in  their 
composition^  that  renders  their  preparation  so  difficult. 
This  however  i$  ndt  the  only  obstacle  attending  the  fabri- 
cation of  Prussian  blue ;  there  are  several  which  it  has  re- 
quired a  long  time  to  surmount,  and  some  of  them  subsist 
even  at  the  present  day.  One  of  tlie  most  necessary  iia- 
proVements  to  be  made  in  this  art  would  be  to  apply  to 
some  useful  purpose  the  large  quantity  of  carbonate  of 
ammoniac  which  is  fom^  by  the  calcination,  the  em- 
ployment of  which  wOoKi  render  it  possible  to  introdueo 
the  prussiate  of  iron  with  much  grefater  it(^vantage  info 
commerce.  I  have  ascertained  by  experiments  made 
with  l^reat  accuracy,  that  when  the  potash  is  calctood 
with  aniithai  matters,  as  much  cirbonate  of  ammoniac  and 
prussiate  of  potash  is  obtained  as  when  t^iey  are  distilled 
alone ;  like wiie  tluit  quite  as  much  prussiate  of  ironii 
forn(ied  with  the  coal  that  results  from  their  distiilatioD,  is 
frkb  all  their  principles  combined.    Sal  anuaomac  may 
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tb^refore  be  made  at  the  ss^me  time  with  Prussian  blue, 
and  the  products  consequently  doubled,  without  any  aug* 
jaeutation  of  expense  in  the  fabrication. 

The  manufacturers  of  Prussian  blue  ought  to  direct  their 
attention  not  only  to  this  circumbtance,  but  also  to  several 
others  whereby  their  processes  may  be  improved.     Some 
of  theia  do  not  employ  the  most  advantageous  propor* 
tions  of  potash  and  of  blood  ;  none  of  them  add  iron ;  se-* 
reral  apply  the  heat  for  ipo  gredX  a  length  of  time ;  but  few 
cause  the  prussiate  of  potash  to  crystallize;  most  of  them, 
not  knowing  that,    in   the  calcination  of 'the  matters, 
the  sulphate  of  potash  contained  in  the  potash  which  they 
use,  is  converted  into  sulphurets,  are  of  course  ignorant 
of  the  means  of  preventing  their  bad  effects ;  finally,  they 
ahnost  all  bestow  too  much  time  upon  oxygenating  the 
Prussian  blue,  whereby  they  augment  the  labour,  and 
deprive  themselves  of  the  opportunity  of  preparing  much 
more  considerable  quantities.     Nevertheless  the  prospe- 
rity of  their  manufactories  depends  upon  all  these  consider 
rations  united*     The  following  is  what  I  have  remarked 
upon  this  subject.     Experiment  has  proved  to  me  that  a 
quantity  of  potash  equal  to  that  of  blood  is  preferable  to 
every  other  proportion.     It  is  known  that  the  addition  of 
iron  favours  the  formation  of  the  prussiate  of  potash,  and  . 
fixes  it.     It  is  no  le^s  evident  that  the  due  management  of 
the  fire  is  of  equal  importance,  since  by  exceeding  the 
ptsriod  of  the  fusion^  we  decomposed  in  part  the  prussiate 
of  potash  ,or  the  matter  which  ought  to  form  it«    It  is 
equally  necessary  to  make  the  prussiate  of  potash  crystal- 
lize, especially  if  it  be  intended  to  obtain  Prussian  blue  of 
45upier.ior  quality.     On  the  one  hand  we  thus  convert  th^ 
sulphurated  hyd/o-stflphuret  of  potash  into  sulphate  qf 
potash,  aod  on  the  other  it  is  then  necessary  to  add  but 
little  alum  to  saturate  the  excess  pf  ajkali.     We  might 
also  decompose  the  imlphurated  hydro-sulphuret  of  potash 
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by  the  sulphuric  acid,  and  the  more  so  as  this  acid  does 
not  alter  the  prussiato  of  potash  combined  with  a  certain 
quantity  of  prussiate  of  iron.  This  crystallization  is  not' 
indispensably  necessary  in  the  fabrication  of  ordinary 
Prussian  blue,  into  which  th(*rc  enters  much  alumine, 
which  can notr  be  separated  except  by  a  large  quantity  of 
potash;  it  is  sufficient  to  let  the  liquor  boil  for  some  time, 
in  order  to  burn  the  hydro-sulphuret,  otherwise  the 
sulphurated  sulphuret  is  separated  by  the  aid  of  the 
^lum.  Finally,  the  operation  would  be  greatly  abridged, 
if,  instead  of  washing  the  prussiate  of  iron  in  a  large  quan- 
tity of  water,  it  were  mixed  with  a  small  quantity  of 
oxygenated  muriate  of  lime. 

Such  are  the  various  observations  which  I  thought  it 
necessarv  to  unite  in  tiiis  memoir.'  thoujrh  I  cannot  claim 
them  all  as  my  own.  In  support  of  those  which  are  pe- 
culiar to  myself,  I  have  quoted  some  which  are  the  fruit 
of  the  labours  of  many  different  ghemists.  Sometimes 
evcH  T  have  recorded  facts  wiiich  have  long  been  known, 
in  order  to  exhibit  the  aggregate  of  the  properties  of 
a  body,  or  the  method  which  oiigiit  to  be  followed  in  an 
operation.  Nevertiieless  I  flatter  mvself  I  have  exa- 
mnied,  in  a  manner  interesting  to  science  and  the  arts, 
the  oxydation  of  iron  and  the  combination- of  its  oxyds 
with  the  acids.  Theexistence  of  the  white  ox/d  of  iron 
enables  us  to  comprehend  several  phenomena,  the  cause  of 
which  was  hitherto  unknown;  in  particular,  it  explains 
€hat  variety  of  colours  which  we  observe  in  all  the  ferru- 
ginous salts.  It  throws  some  light  upon  oiie  of  the  most 
important  and  beautiful  of  dyes,  namely  the  black  dye. 
It  no  less  illustrates  the  fabrication  of  Prussian  blue,  with 
regard  to  which  so  much  remains  still  to  be  done.  Fi- 
lially, it  is  of  great  importance  to  the  art  of  obtaining  the 
sulphate  of  iron,  the  consumption  of  which  becoboes  from 
day  to  day  more  considerable,   < 
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Experiments  on  a  'Liqtwr  which  was  found  contmied  in  the 
Caoutchouc  of  the  Castilloya  Elastica  of  Mexico ^  brought 
C9er  by  Messrs.  Humboldt  and  Bompland. 

Bj/  Messrs.  Fourcroy  and  Vauquelijt. 
From  the  Annales  de  Chimie. 

-ljLFTER  breaking  the  bottle  which  contained  the  con- 
crete elastic  gum,  the  latter  was  put  into  a  plate.  It  was 
of  a  greenish- white  colour. 

Gradually  the  particles  of  this  elastic  gum  approached 
together,  as  if  by  a  central  attraction,  and  there  issued 
from  them,  In  tlie  form  of  drops,  an  abundance  of  a 
brownish-red  colour,  which  had  a  pungent  and  bitter 
taste,  and  which  reddened  turnsole  paper. 

When  the  contraction  of  the  matter  seemed  to  have 
ceased,  and  no  more  liquor  exuded,  it  was  put  into  wa- 
ter, in  which  it  remained  suspended,  by  reason  of  its  sur 
perior  lightness,  in  order  that  it  might  be  drained  of  all 
its  juice,  and  obtained  in  greater  purity. 

Some  drops  of  this  liquor,  which  had  accidentally 
fallen  upon  iron,  having  quickly  assumed  a  blackish  co- 
lour, it  was  suspected  to  contain  tannin  or  gallic  acid ; 
but  it  did  not  tfirow  down  a  black  precipitate  from  the 
solutions  of  iron,  as  these  substances  do  ;  on  the  contrary ^^ 
it  threw  down  one  of  a  deep  green. 

This  liquor,  subjected  to  some  experiments  with  the 
re-agents,  presented  the  following  phenomcHa  : 

1.  It  reddens  the  tincture  of  turnsole. 

■2.  It  does  not  coagulate  glue. 

3.  It  precipitates  the  sulphate  of  iron  in  a  green  state. 

4.  It  precipitates  tlie  acetate  of  lead,  and  the  nitrates 
of  mercury  and  silver,  in  a  yellowish^white. 

5.  Alcohol  coagulates  it  in  brown  flakes. 

6.  Evaporated  to  the  consistence  of  a  syrup,  and 
li^ated  with  boiling  jalpohol,,  it  gives  it  a  red  colour :  on 
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cooling,  the  alcohol  deposits  a  pulverulent  white  mztUar, 
which  has  the  fallowing  properties : 

Of  it  has  no^  taste;  b,  it  is  soluble  in  alcohol,  when 
Jl^umid  ;  c,  it  is  almost  insoluble  in  water;  i/,  it  reddens 
the  tincture  of  turnsole ;  e^  it  burns  like  the  animal  mat- 
ter, that  is  to  say,  ^swelling  and  exhaling  a  fetid  and 
ammoniacal  odour  ;y,  it  leaves  hardly  any  ashes  after 
combustion  ;  gy  it  combines  easily  with  the  alkalies,  from 
which  it  is  afterwards  precipitated  by  the  acids ;  A,  Its  al» 
kalinc  solution  precipitates  the  solutions  of  iron  in  a 
green  state. 

By  evaporation  of  the  alcohol,  a  fresh  quantity  of  mat- 
ter, similar  to  that  which  is  deposited  by  the  cooling,  i& 
precipitated  in  the  form  of  yellowish  white  flakes ;  but 
there  remains  in  the  alcohol  another  matter  which  gives 
it  a  yellowish-red  colour,  considerable  bitterness,  and 
which  does  not  separate  from  it.  The  properties  pre- 
sented by  this  substance  are  as  follows  : 

A.  An  extremely  bitter  taste,  analogous  to  that  of  aloei 
t>r  of  colocynth, 

B.  It  is  soluble  in  water  ;  its  solution  gives  to  the  suU 
phate  of  iron  au  emerald  green  colour,  without  forming 
a  precipitate  in  it.  ^     . 

C.  It  powerfully  reddens  turnsole  paper. 

D.  It  produces  a  brisk  effervescence  with  sulphuric 
acid,  attended  with  a  disengagement  of  a  pungent  va»- 
pour  similar  to  that  of  concentrated  sulphuric  acid:  the 
mixture  of  these  substances  yields  a  precipitate  with  water. 

£.  The  aqueous  solution  of  this*matter  coagulates  with 
the  nitric,  muriatic,  &c.  acids,  in  the  form  of  yellowish 
flakes. 

F.  It  swells  up  on  ignited  coals,  diflusing  a  white  pun^ 
gent  vapour  like  that  of  vegetable  matters. 

G.  Once  separated  from  the  alcohol,  and  reduced  tc 
the  con^stcnce  of  a  thick  extract,  it  dissolves  in  it  ttgsda 
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only  in  small  quantity ;  however,  it  still  communicates 
to  it  a  sligh  colour^  and  the  property  of  turning  the  so- 
lutions of  *  on  green. 

H.  A  certain  quantity  of  this  substance,  in  the  form; 
ofextract,  was  subjected  to  the  action  of  heat  in  a  cru- 
cible of  platinu.  It  swelled  up  in  a  singular  manner ;  it 
•xhaled  at  first  a  pungent  smell  of  acetic  acid,  and  to« 
iftrards  the  end  an  empyreumatic  and  slightly-ammoniacal 
odour.  Its  coal,  in  a  state  of  extreme  division,  burnt 
with  facility,  and  in  proportion  as  the  combustion  ad- 
yanced,  the  substance  became  soft,  and  seemed  to  meh. 
As  these  phenomena  indicated  the  presence  of  an  alkalino 
substance,  tlie  combustion  was  stopped  in  order  to  pr^ 
vent  the  volatilization  of  alkali,  and  the  matter  was  lix- 
iviated and  filtrated.  The  liquor  which  was  clear  and, 
colourless,  >  being  subjected  to  evaporation,  yielded  a 
gramme  and  eighty-five  hundredths  of  slightly-carbonated 
potash,  mixed  with  muriate  of  potash.  As  to  the  elastic 
gum  itself,  it  presented  no  difference  from  ordinary  elastic 
gum  ;  it  was  very  white,  very  ela^ic,  lighter  than  water, 
acquired  a  slight  brown  tinge  in  the  air,  in  a  less  degree 
however  after  having  been  well  washed  than  the  common, 
elastic  gums  \  which  seems  to  indicate  that  the  greater 
part  of  the  colour  of  these  substances  proceeds  from  some 
remains  of  brown  juice  which  collects  at  the  surface  iu 
proportion  as  the  substance  dries. 

The  part  of  the  juice  of  the  elastic  gum  which  is  inso- 
luble in  alcohol,  and  which,  as  has  been  mentioned  above, 
was  coagulated  by  this  liquor,  dissolves  easily  and  coin^- 
pletely  in  water:  the  solution  is  not  precipitated  by  the ' 
infusion  of  galls,  whieh  seems  to  indicate  that  it  is  not  of 
an  animal  nature,  and  yjet  it  furnishes  by  distillation  a 
large  quantity  of  crystallized  carbonate  of  ammoniac,  and 
thick  red  and  fetid  oil  like  that  of  the  animal  substances ; 
its  cval  left|  after  boroingr  ^  l^i^  quantity  of  grey  ashes, 
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mrhich  consisted  of  oxydated   iron,   Hilex,    and   a  small 
quantity  of  sulphatis  of  lime. 

It  follows  from  these  experiments,  that  the  juice  in  which 
the  elastic  gum  is  formed  consists  pf  at  least  four  matters. 
Thejirst  is  brown,  insoluble  in  ajcohol,  both  hot  and 
cold,  highly  soluble  in  water ;  it  yields  much  oil  and  car- 
bonate of  ammoniac  in  its  decomposition  by  fire  ;  never- 
theless it  is  not  precipitated  from  its  aqueous  solution  bj 
tannin,  as  are  in  general  all  the  highly-azoted  substances, 
which  form  a  precipitate  of  a  dingy  green  colour  with  the 
solutions  pf  iron. 

The  flecond  is  white,  pulverulent,  without  taste  or 
.  smell,  soluble  in  boiling  alcohol,  from  which  it  is  separated 
by  cooling;  not  soluble  in  water,  but  soluble  in  the 
qaustic  alkalies,  from  which  the  acids  precipitate  it  in  the 
form  of  flakes;  it  reddens  the  tincture  of  turnsole,  and 
finally  it  yields  much  ammoniac  and  oil  in  distillation. 
This  is  an  acid  matter. 

The  third  is  yellow,  and  has  a  bitter  taste,  similar  to  that 
of  aloes;  it  is  soluble  in  alcohol  and  in  water,  but  more 
abundantly  in  the  latter  ;  it  gives  a  green  colour  to  the 
fioliitions  of  iron, I  without  forming  a  precipitate  in  them; 
it  also  furnishes  a  small  quantity  of  ammoniac  by  its  de- 
composition. 

The  fourth  f  finally,  is  acetate  of  potash  with  excess  of 
acid,  and  mixed  with  a  small  quantity  of  muriate  of 
potash.  It  is  this  acetate  which,  by  its  decompositioD, 
gave  the  quantity  of  potash  of  which  we  have  spoken 
above. 

It  is  possible  that  the  free  acid  when  the  juice  of  the 
the  elastic  gnm  contains,  va^y  have  beon  formed  by  fer- 
mentation after  the  extraction  of  i he  juice ;  it  is  evftn 
possible  that  that  which  is  combined  with  the »  potash  may 
have  been  equally  so,  and  that  the  potash  may  befi>re 
have  been  combined  with  the  elastic  gum,  which  ttien 
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separate  J  from  the  liquor  in  proportion  as  this  fermenta- 
tion took  place  ;  nothing  however  can  ascertain  this  point 
but  the  examination  of  the  fresh  juice.  Should  the  cause/ 
actually  be  such  as  has  here  been  suggested,  it  would  be 
easy  to  conceive  tl*e  solution  of  the  elastic  gum  in  the 
juice  of  the  tree,  and  its  precipitation  by  the  acetous 
fermentation:  however,  this  explanation  cannot  apply 
to  all  the  juices  which  contain  elastic  gum,  for  there  are 
some  of  them  which  contain  no  alkalies. 


Experiments  on  the  Eudior)ietrical  Means ^  and  on  the  Pro^ 
portion  of  the  Constituent  Principles  of  the  Atmosphere, 

B}/  Messrs,  Humboldt  and  Gay-Lussac, 

(Concluded  from  Page  381.) 

Of  the  Nature  of  the  Air  extracted  fwn  Water  ^  and  of  the 
Action  of  Water  upon  the  Gases,  both  pure  and  mixed. 

W  E  have  hitherto  examined  the  eudiometrical  means 
which  lead  to  the  exact  analysis  of  the  atmospheric  ail\ 
We  should  undoubtedly  have  confined  ourselves  to  the 
enunciation  of  the  principal  fact^  to  which  the  first  part 
of  our  investigation  has  conducted  us,  had  we  not  rc*- 
marked  in  the  course  of  these  experiments,  and  particu^ 
larly  of  those  upon  the  sulphurets,  that  water  and  other 
liquids  exert  an  action  upon  the  air  which  may  frequently 
become  a  cause  of  errors  the  more  important  as  it  has 
hitherto  been  little  attended  to.  We  therefore  apprcr 
hended,  that  w^e  should  leave  our  labours  in  a  still  more 
imperfect  state  than  we  have  already  done,  if  we  had 
not  directed  our  inquiries  to  this  action  of  water  upon  the 
gas»es,  both  pure  and  mixed,  which  are  subjected  to  it, 
The  experiments  which  we  have  made  with  a  view  to 
f;his  object,  shall  form  the  conclusion  of  our  meinoir. 
Vol.  VIII.-^Second  Series,  M  m  m  It 
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It  is  generally  known  that  water  can  hold  air  in  sola* 
tion.  Boyle,  Huggens,  and  Mairan,*  have  discussed  this 
fact ;  but  they  did  not  possess  the  means  of  discovering 
'  that  this  dissolved  air  differs  chemically  from  the  atmo- 
spheric air.  The  celebrated  Priestley  was  the  first  who 
observed  that  the  air  extracted  from  water  contains  more 
c^xygene  than  common  air.  M.  Hassenfratz  afterwards^ 
asserted  that  rain-water  evolved  an  air  which  contained 
nearly  forty- hundredths  of  oxygene;  and  Messrs.  Ingen- 
houtz  and  Breda,  in  their  experixnenls  upon  nitrous  gas, 
were  led  to  similar  results. 

But  if  it  is  already  known  that  the  air  contained  in  wa- 
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ter  is  more  pure  than  atmospheric  air,  it  has  jilso  been 
maintained  that  water  absorbs  the  oxygene  gas  more 
abundantly  and  more  readily  than  the  azote.  M.  Four- 
croy  even  mentions  the  curious  fact,  v;hich  however  he 
himself  does  not  conceive  to  be  sufficiently  autjienticated, 
that  water  charged  with  oxygene  gas  absorbs  hydrogene 
gas,  upon  which  common  water  has  hardly  any  action. 
We  shall  see  hereafter,  that  that  which  it  exercises  upon 
any  gas  is  modified  by  the  nature  of  the  air  which  it  al- 
ready holds  in  solutiop, 

Mr.  Henry,  in  a  memoir  lately  published  in  England. 
has  examined  the  absorption  of  different  gases  by  water 
«  deprived  of  air.  He  effect^d^these  absorptions  under  a  presy 
pure  equal  to  that  of  two  or  three  atmospheres;  but  he  has 
not  treated  of  the  mixture  of  different  ceases,  nor  of  the 
aflSnity  which  water  has  for  this  mixture  :  he  confines 
himself  to  the  examination  of  the  quantity  absorbed,  ac- 
<^ording  to  the  difference  of  teniperature  and  of  barooie« 
trie  pressure,  without  directing  his  inquiries  to  the  ac- 
tion of  water  already  saturated  with  other  gases. 

We  conceived  that  we  ought  not  to  neglect  a  subject 
so  intimately  connected  with  eudipmetrical  inquiries,  and 
to  which  chemists  have  hitherto  paid  so  little  attention 
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We  have  examined  the  degree  of  affinity  by  which  the 
Dxygene  dissolved  in  water  is  retaitied  in  it,  according  to 
the  temperiitgre  and  the  salts  which  it  may  contain.  We 
placed  in  contact  with  water  equal  quantities  of  gases, 
both  pure  and  mixed,  and  we  observed  the  changes  which 
these  rrtixtures  undergo  in  their  chemical  composition, 
t^inally,  we  have  begun  to  examine  a  problehi  of  great 
importance  to  meteorology,  namely,  whether  rain  water 
holds  hydrogene  in  solution. 

All  these  inquiries,  which  we  intend  to  prosecute 
(during  the  course  of  this  year;  and  particularly  upon  the 
Inoiintains  whidh  we  purpose  to  visit,  are  not  as  yet  in  a 
very  advanced  state  ;  we  shall  therefore  content  ourselves 
for  the  present  with  offering  some  leading  facts,  which, 
we  trust,  will  ndt  be  deemed  altogether  destitute  of  in- 
terest by  philosophers. 

After  mixing  the  whole  mass  of  air  which  water  yields 
by  boiling,  without  separating  the  portions  first  disen- 
gaged flrom  those  evolved  at  the  end  of  the  operation, 
we  found  by  Volta's  eudiometer  that  distilled  water, 
which  has  re-absorbed  atmospheric  air,  gives  an  air  which 
contains  in  the  hundired  parts  32,S  of  oxygene ;  the  w-a- 
ter  of  the  Seinfc,  one  which  contains  3i,9  oxygehe  ;  and 
ri^in-wat^r  an  air  containing  3 1,0  of  the  same  principle. 

From  these  experiments  it  follows,  that  we  may  ex- 
tract from  these  thiree  waters  air  nearly  equally  rich  in 
oxygene,  and  purer  by  tei>-hundredths  than  the  atmo- 
spheric air.  This  quantity  of  oxygene  is  more  variable 
in  the  waters  of  wells,  which  in  the  bowels  of  the  earth 
are  in  contact  with  substances  that  exercise  an  affinity 
upon  oxygene.  Water  of  the  Seine,  collected  at  another 
period,  yielded  an  air  containing  only  29,1  of  oxygene, 
an  air  somewhat  less  pure  than  that  of  the  rain  water. 

If  distilled  water  which  has  again  absorbed  air,  rain 
t^'ater,  and  riVcr  water,  yield  airs  all  of  which  are  much 
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purer  than  the  atmospheric  air,  it  will  be  still  more  inte- 
resting to  examine  the  nature  of  the  gaseous  mixtures 
ivhich  water  yields  when  heated  gradually.  It  is  in  these 
experiments  that  the  great  affinity  of  oxygene  for  this  li- 
quid displays  itself  in  its  strongest  light.  We  gradually 
heated  water  of  the  Seine  to  ebullition,  and  collected 
the  air  which  is  disengaged  by  successive  and  unequal 
portions.  We  took  200  parts  of  these  portions,  and  ha- 
ving detonated  them  with  200  parts  of  hydrogene  gas, 
they  gave  us  the  following  results. 


Portions  of  air,  according 
to  the  order  of  their 
erolution. 

Absorption. 

Oxygene  gas  contained 

in  1 00  parts  of  the 

air  eYolved. 

First           -    . 

.     142,0     ^ 

-          -          23-yl 

Second       -    - 

-     164,5     - 

-     -     27,4 

Third        -    - 

-     185,0     - 

-    '.     30,2 

Fourth      -    - 

-     195,0     - 

-     -     S2,5 

These  expenmenti,  several  times  repeated,  prov^ttiat 
water  abandons  at  first  an  air,  the  purity  of  which  is  only 
a  Uttle  superior  to  that  of  atniospheric  air  ;  after  which 
the  purity  of  this  air,  or  the  disengagement  of  oxygene, 
progressively  increases,  and  the  last  gaseous  portions 
which  the  heat  separates  contain  the  most  oxygene.  On 
repeating  this  experiment  upon  snow-water,  the  first 
portions  of  air  had  .24,0 ;  the  last  34,8  of  oxygene.  Pos- 
sibly if  the  mass  of  water  were  heated  still  more  slowly, 
and  the  small  portion  of  air  which  is  first  evolved  care- 
fully^ separated,  we  should  have  at  the  beginning  of  the 
operation  an  air  still  less  pure  than  that  which  we  obtained. 

Water  therefore  does  not  exercise  an  uniform  action 
upon  oxygene  and  upon  azote,  and  elevation  of  tempera- 
ture diminishes  its  action  upon  the  first  less  than  upon 
the  Iflist.  It  is  even  probable  that  the  portion  of  air  which 
is  disengaged  towards  the  end  of  the  operation  would  be 
of  greater  puritjr  than  that  of  32  or  i^per  cent,  of  pxy- 
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gene,  if  the  water  contained  in  the  vessel  which  receives 
the  gaseous  mixture  did  not  begin  to  be  heated^  and  to 
evolve  its  air,  which  then  is  only  at  23  per  cent,  of  oxy- 
gene.  This  disengagement  takes  place  especially  when 
the  aqueous  vapour  begins  to  pass,  and  it  is  this  dimi- 
nution of  the  purity  of  the  air  expelled  last  and  the  Ine- 
quality of  volume  of  the  four  separate  portions,  which 
explain  how  the  whole  mass  of  air  extracted  at  once 
contains  to  the  amount  of  31  hundredths  of  oxygene. 

This  unequal  action  of  water  upon  the  oxygene  and  the 
azote  manifests  itself  also  in  the  solution  of  salts.  We 
haVe  observed  that  the  pure  water  of  the  Seine  gave  by 
ebullition  nearly  one  half  more  of  air  than  the  same  water 
charged  with  muriate  of  soda.  The  cause  of  this  ditiii- 
nution  consists  in  the  very  considerable  quantity  of  air 
which  already  disengaged  from  the  Water,  still  cold, 
whilst  the  Solution  of  the  salt  is  taklfig  place.  This  air, 
accurately  analyzed,  shewed  only  '0,225  of  ox5^gene, 
whilst  the  air  obtained  by  boiling  the  water  charged  with 
muriate  of  soda,  contained  0,305.  Hence  it  appears  that 
the  water,  in  dissolving  the  salt,  abandons  a  part  of  the 
air  which  it  holds  in  solution,  but  that  this  part  con- 
tains oxygene  in  a  less  proportion  than  that  which  it  re- 
tains. 

The  condensation  which  water  experiences  in  passing 
from  the  liquid  to  the  solid  state  presents  to  us  a  third 
class  of  phenomena  analogous  to  those  which  we  have  jiist 
described.  Melted  ice  yields  only  about  half  the  quantity 
of  air  which  we  obtain  from  common  water,  and  it  is  to 
be  observed  that  it  does  not  begin  to  evolve  its  air  until 
its  temperature  has  been  raised  as  high  as  above  the  six- 
tieth degree  of  the  centigrade  thermometer.  The  air  ob- 
tained, divided  into  two  unequal  portions,  shewed  iu 
Voka^s  eudiometer  27,5  and  33.5  of  oxrjirene.  Then  the 
purest  air  was  again  evolved  the  kst. 
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The  small  quantity  and  the  great  purity  df  the  air 
evolved  from  melted  ice,  proves  that  water,  as  it  passes 
into  the  solid  state,  abandons  a  large  portion  of  its  air, 
and  that  this  part^  separated  during  the  congelation,  is 
air  of  much  less  puriW  than  that  which  it  retains.  Thus 
three  phenomena,  which  at  the  first  view  appear  diffe- 
rent, water  at  a  temperature  from  35°  to  40°  centigraiD; 
water  dissolving  salts  cold,  and  pure  water  congealing 
into  ice,  present  results  entirely  similar  td  each  other  iti 
their  action  upon  oxygene  and  azote.  A  moderate  tem- 
perature acts  like  the  solution  of  a  salt,  and  this  like  the 
transition  from  the  liquid  into  the  solid  state.  The  water 
in  these  three  cases  evolves  an  air  of  less  purity  than  that 
which  it  holds  in  solution. 

I 

It  is  a  very  remarkable  phenomenon  that  the  congela- 
tion of  water  into  the  state  of  snow  expels  less  air  from 
it  than  the  formation  of  ice.  We  melted  some  newly 
fallen  snow,  and  heating  it  gradually,  we  obtained  a'vo- 
lunje  of  air  nearly  twice  as  great  as  that  which  melted  ice 
yields.  The  air  extracted  from  the  snow-water  was  al- 
most in  equal  abundance  with  that  evolved  from  the  wa« 
ter  of  the  Seine ;  for  the  latter  gave  by  ebullition  1940 
measures  of  air,  while  the  same  volume  of  snow-water 
yielded  1892.  These  1892  parts  collected  into  5  por* 
tions,  according  to  the  periods  at  which  they  were  ex- 
pelled by  the  heat,  shewed  successively  in  Volta's  eudi'' 
ometer. 

The  first    ----■«.  24  jO  df  oxygenCi 

Second     .fc     -     -     -  26,8a 

Third      -    -     •    .  29,C.. 

Fourth     ^-   -     -     -  32,0; 

Fifth       ,.     a     «     -  34,8. 

This  last  portion  of  air  is  the  purest  we  havei  yet  Cf*- 
tracted  from  any  water^ 
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The  volumes  of  each  portion  being  known,  calculation^ 
gives  us  for  the  puritv  of  the  air  considered  collectively 
28,7  of  oxygene.  The  water  of  the  Seine-yielded  on  the 
san^e  day  an  air  which  was  less  pure  by  tAv*  Othef|. 
wise  the  two  waters,  that  of  melted  snpw  and  that  of  the 
river,  give  a  folume  of  air  equal  to  nearly  -^y  of  theic 
own. 

These  experiments  upon  saow-water  and  upon  melted 
ice,  which  we  design  hereafter  to  vary  in  many  ways, 
present  considerations  of  great  importance  to  the  study  of 
meteorology.  Snow  is  nothing  else  than  an  aggregate  of 
small  crystals  of  ice  which  are  formed  in  the  higher 
regions  of  the  atmosphere,  and  yet  these  small  qrysta-ls 
melted  give  a  voluipe  of  air  nearly  twice  as  great  as  that 
which  the  ice  formed  upon  our  riv^s  yields.  Hence  it  is  tq 
be  concluded  that  when  the  water  dissolved  in  the  air  con- 
eeals  into  sno\y,  it  does  not  expel  that  large  portion  of  air 
Wjhich  it  disengages  in  its  congelation  upon  the  surface  of 
the  earth,  unless  we  might  be  allowed  to  suppose  that 
snow  retains  between  its  small  crystals  a  certain  quantity 
of  air  which  it  absorbs  as  it  melts  ^  for  it  appears 
that  it  is  principally  at  the  moment  of  its  congela* 
tion  that  water  abandops  the  greater  part  of  its  air. 

The  beautiful  vegetation  which  surrounds  the  Gla- 
ciers, the  rapid  developement  of  plants  when  the  snow 
melts  in  the  spring,  and  several  phenomena  which  are** 
supposed  to  have  b^en  observed  in  agriculture  and  in 
bleaching,  have  led  to  the  notion  that  the  waters  of  ice, 
snow  and  rain,  produced  pe/:;uliar  effects  by  a  large  quan- 
tity of  dissolved  oxygene  which  was  evolved  from  them. 
The  experiments  whij^h  we  have  hitherto  made  do  no^ 
seem  favourable  to  these  conjectures.  There  undoubt- 
edly  exist  wells,  the  waters  of  which  contain  air  inferior 
jn  purity  to  the  atmospheric  air,  and  wc  do  not  doubt 
that  these  iraters,  charged  besides  with  salts  and  car- 
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bonic  acid,  must  have  an  influence  upon  vegetation  an4 
bleaching  very  different  from  tliat  of  snmv-water.  But 
the  differences  p/oduced  by  distilled  water  exposed  to  the 
air,  raijn-Tvatpr,  snow-water  unn  iht  water  of  the  Seine, 
are  not  easily  to  be  accounted  for  by  the  oxygene  dis- 
solved in  them,  if  we  y  collect  that  all  these  airs  contaia 
:water  of  near-y  quai  purity,  and  that  they  contain  it  in 
Almost  equal  qua-ntitj'.  The  phenomena  of  vegetatioji, 
like  those  of  niet^orology,  are  so  complicated  j  thejr  de- 
pend upoa  the  concurrence  of  so  many  causes  at  once, 
that  we  must  be  very,  careful  not  to  attribute  to  one  what 
is  the  effect  of  many.. 

The  experiments  which  we  have  recorded  on  the  force 
Jorith  which  the  last  particles  of  oxygene  dissolved  are  re- 
tained by  water,  throw  ^n  additional  light  upoil  th/e  state 
in  which  air  exists  in  liquids.  The  specific  gravity  of 
.  distilled  water  and  of  that  charged  with  air,  being  appa- 
rently the  same,  Mairan  has  concluded  with  reason  that 
this  air  cannot  be  lodged  in  the  fluids  in  ao  elastic  state. 
The  chemical  phenomena  confirni  this  opinion.  Jf  water 
jdeprived  of  its  air  by  distillation,  or  by  the  air-pump, 
could  be  con^idcr^d  as  a  sponge  the  pores  of  which  are 
empty,  how  should  these  pores  not  fill  themselves  on  the 
first  contact  with  atmospheric  air  ?  But  this  solution  of  air 
in  water,  can  be  ponsidered  only  as  tlie  effect  of  a  cbe^^ical 
affinity  ;  for  how  but  by  this  affinity  could  tbe  ^bsorptiop 
pf  t}ie  gases  by  the  water  deprived  of  air  be  so  slow,  and 
jabove  all,  how  els^  should  the  water  dissolve  one  gas  io 
preference  to  another  ?  How  should  water  cbajrg^  with 
one  species  of  air  abandon  a  part  of  it,  as,  we  shall 
:3ee  hereafter  that  it  does,  to  rec^jve  another  of  ^  differeojt 
'nature  ?  *• 

After  having  examined  the  air*  which  may  be  extracted 
/rom  wfLter  under  different^  circumstances,  wc  shall  con- 
dude  qjxr  Menapir  with  the  ^jyp$riipept5  wl^iph  w^  have 
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made  in  placing  gases,  bath  pure  and  mixed,  in  contact 
with  water.  Thie  gases  which  we  employed  were  exactly 
of  the  fcame  volume,  and  the  quantity  of  filtrated  Wjater  of 
the  Sein^  was  nearly  equal.  After  a  space  of  from  6  to 
8  days,  we  not  only  measured  the  quantity  of  jkhe  volumes 
absorbed,  but  we  also  analyzed  the  residues.  This  9na« 
lysis  was  the  more  necessary  as  one  might  often  be 
tempted  to  conclude  from  a  very  small  change  in  th^  vo- 
lume of  the  gas  placed  in  contact  with  the  water,  that 
the  latter  has  no  sensible  action  upoq  it,  whilst  the  na-r 
ture  of  the  residue  indicates  that  this  action  has  been 
very  strong,  but  disguised  by  the  quantity  of  air  evolved 
from  the  water  in  lieu  of  that  which  has  been  ab« 
sorbed. 

Of  all  the  gases,  the  oxygene  is  that  which  this  water 
of  the  Seine  absorbs  in  the  most  considerable  quantity. 
If  we  place  in  contact  with  this  water,  already  charged 
with  air,  100  parts  of  oxygene  g£^s,  100  of  azote,  and  100 
of  hydrogene,  the  oxygene  gas  will  have  diminished  by 
40  parts  when  the  two  others  have  lost  only  5  and  3  parts. 
But  the  real  absorption  of  the  oxygene  g^  is  still  much 
more  considerable  than  its  apparent  diminution  indicates. 
The  60  parts  of  residue,  instead  of  being  pure  oxygene, 
contained  37  parts  of  azote  and  only  24  of  oxygene ;  so 
that  the  100  parts  of  oxygene  en) ployed,  had  lost  upoa 
the  Seine  water  77  parts,  which  had  expelled  37  parts  of 
azote.  Thus  a  river  Avater  which  had  been  exposed  for 
a  long  time  to  the  atmosphere,  and  which  might  be  con^ 
sidered  as  saturated  Avith  air,  absorbs  ^  large  quantity  of 
oxygene  when  it  is  presented  to  it.  It  takes  it,  without 
^ibandoning  a  portion  of  as^ote  equsil  in  voluqie  to  the  oxy-r 
gene  absorbed, 

The  action  of  wat^r  iipon  the  volume  of  hydrogene 
g^s  appears  to  amount  almost  to  nothing.     The  inequa- 
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lity  of  the  results  which  we  obtained  prevent  our  sayinj 
any  thing  concerning  the  slight  changes  which  it  may 
undergo  during  their  contact. 

The  volume  of  pure  azote  gas  diminishes  upon  the 
water  by  between  2  and  3  hundredth  parts  ;  but  the  re- 
sidue is  no  longer  pure  azote :  we  cjiscovered  in  it 
11  parts  of  oxygene  which  had  been  displaced  from 
the  water  by  1 4  parts  of  azote.  The  azote  therefore  dis^ 
lodges  ozygpne  from  the  water,  as  oxygene  dislodges 
azote.  The  action  is  analogous,  but  the  quantities  abt 
sorbed  and  dislodged  are  different. 

The  contact  of  the  river-water  with  a  mixture  of  hy- 
drogene  and  oxygene  gases  was  examined   under  vari^ 
ous  circumstances.     Sometimes  wc  mixed  the  two  sascs 
in  equal  quantities,  sometimes  we  caused  one  qr  the  other 
to  predominate.     The  diminution  of  the  volume  of  the 
gases  is  greater  when  the  oxygene  predominates;  that 
is  to  say,  when  we  expose  to  the  water  a  mixture  of  200 
parts  of  oxygene  with  ^00  of  hydrogene.     In  all  these  ex- 
periments azote  is  again  dii>lodged  from  the  water.    lu 
analyzing  the  residuum  of  a  mixture  of  equal  parts  of  ox- 
ygene and  of  hydrogene,  we  found  in  100  parts  20  part? 
azote,  50  hydrogene,  and  30  oxygene.     The  greater  the 
absorption  of  oxygene  was,  the  more  azote  we  found  to 
Ibe  dislodged.     Having  mixed  400  parts  of  oxygene  with 
200  of  hydrogene,  this  volume  was  reduced  upon  Seine 
water,  in  the  space  of  ten  days,  from  600  parts  to  562. 
.  If  this  residue  had  undergone  no  chemical'  change  in  its 
proportions,'   if  no   other   ga^s   had    been   dislodged,  it 
ought  to  have  contained  375' parts  of  oxygene  and  187 
of  hydrogene ;  but  our  analysis  shewed  it  to  cbntiiin  246 
a^ote,  142  hydrogene,  and  174  oxygene. 

These  experiments  prove  that  hydrogene.  which,  when 
placed  alone  in  contact  with  water,  is  not  sensibly  ab- 
'    '  ported 
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sorbeil  by  it,  is  dissolved  iri  it,  and  that  in  a  vefy  cdnsi- 
derai>le  proportion,  when  it  is  mixed  with  oxygene.  On 
this  subject  a  question  of  great  importance  to  Natural 
Philosophy  presents  itself;  namel}^,  whether  this  hydro- 
gene  absorbed  by  the  water  exists  in  it  in  the  state  of  hy- 
clrogerte,  or  whether  it  combines  in  it  with  oxygene  and 
so  forms  water.  We  have  endeavoured  to  solve  this 
^question  by  leaving  a  mixture  of  hydrogene  and  oxygene 
in  contact  with  water  recently  deprived  of  all  its  air  by 
ebullition.  After  the  space  of  12  days,  we  distilled  this 
ivater,  and  on  analyzing  the  air  disengaged  from  it,  wa 
found  the  hydrogene  to  exist  in  it  in  such  abundance 
that  we  could  inflame  it  in  Volta's  eudiometer  without 
tidding  to  it  any  other  gas.  This  experiment  proves  he- 
yond  a  doubt  that  the  hydrogene  absorbed  is  found  again 
in  the  water.  But  did  this  water  give  up  again  the  same 
quantity  which  it  had  absorbed  ?  Would  not  this  hydro- 
gene dissolved  in  the  water  unite  with  the  oxygene  if  it 
had  been  lodged  in  it  for  several  months  ?  We  design  to 
make  a  long  series  of  experiments  upon  this  subject.  If 
the  hydrogene  and  oxygene  contained  in  the  water  could 
combine  in  it,  we  should  be  able  more  readily  to  conceive 
how  the  hydrogene  gas  which  rises  from  the  surface  of 
the  earth  is  not  to  be  discovered  either  in  the  air  which 
surrounds  us,  or  in  the  high  regions  of  the  atmosphere 
into  which  we  have  ascended.  We  must  recollect  upon 
this  subject  that  having  carefully  examined  rain-water, 
in  order  to  discover  hydrogene  in  it^  we  have  ascertaine4 
that  the  air  disengaged  from  this  water  did  not  contair^ 
a  quantity  of  it  amounting  to  -nyW-  We  shall  repeat 
these  experiments  upon  rain  that  has  fallen  in  diffe- 
rent seasons,  and  particularly  during  storms. 

River  >vater  placed  in  contact  with  mixtures  of  gases 
has  'l\^  general  acted  less  upon  the  mixtures  of  oxygene 
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txiA  azote  than  those  of  oxygene  and  of  hydrogene. 
This  result  w'ill  appear  the  less  surprizing  if  we  take 
a  general  view  of  what  takes  place  in  these  phenomena. 

We  find  that  water  has  a  continual  tendency  to  place 
itself  in  a  state  of  equilibrium  with  the  gases  presented 
to  it.     If  we  present  oxygene  to  it,  it  abandons  azote. 
If  we  place  it  in  contact  with  azote,  it  abandons  oxy- 
gene.    If  we  present  to  it  a  mixture  of  oxygene  and 
hydrogene,  it  absorbs  a  part  of  these  two  gases,  and  re- 
places them  with  azote.    It  every  where  tends  to  modiify 
the  proportions  of  the  air  which  it  holds  in  solution  ac- 
cording to  the  nature  of  the  gases  which  are  presented  to 
it.    Now  the  water  of  the  Seine  being  charged  with  a 
mixtnre  of  azote  and  of  oxygene,  it  seems  natural  that  it 
should  excite  more  action  upon  a  mixture  of  hydrogene 
imd   oxygene  than  upon  that   of  azote  and  oxygene, 
which  is  analogous  to  the  air  which  it  holds  in  solution. 
In  order  to  obtain  an  accurate  idea  of  these  phenomena, 
we  shall  make  experiments  upon  water  recently  deprived 
of  air,  by   charging  it  with  different  gases  both  pure 
and  mixed,   awi  examining  the  action    of    this  water 
after  a  long  space  of  time ;   for  infrequently   it  is  not 
till  aftet  a  long  repose  that  nature  is  enabled  to  overcome 
the  obstacleis  which  oppose  tliemselves  to  the  action  of  the 
affinities. 

Here  we  shall  conclude  the  account  of  the  inquiries  into 
which  we  have  been  engaged  for  several  months  past. 
The  moref  extensive  the  field  is  which  we  purpose  to  ex- 
|)lore,  the  more  strongly  we  feel  the  imperfection  of  the 
work  which  we  now  present  to  the  public  ;  but  this  sen- 
timent, so  far  from  discouraging  us,  will  only  render  us 
the  more  assiduous  in  interrogating  nature,  in  order  that 
we  may  carry  these  researches  to  a  higlier  degree  of  per- 
It^tion^ 

TABLE 


eomtituetU  Prmcipks  cfthe  Ahnosphere,  461 


TABLE 
Representing  the  Analysis  of  the  Air. 


Diys 
collcclett.  , 


Sute  of  ihe  Aimoipl 


Sky  overcait ;  wind  E 

Sky  overcBit ;  wind  ES.E 

!.ight  rains;  lery  high  wind  S.W. 

Light  mini  wind  S 

Sky  overcast;  wind  S.W 

Sty  cloudy,  ilighl  rain;  wind  S.W. 

Cloudy  sky ;  wind  W 

Rain  J  wind  S 

%ovetcast;  wind  S.W 

Cloudy  iky  i  wind  E 

White  froili  windN 

Snow  i  wind  N 

Fng  J  wind  N.N.E 

Cloudy  iky,  misti ;  wind  E 

Rain;  wind  S 

riiickfog    

Riin;  windS-S-W 

Skyoverent;  wind  N,E 

Hoarrtost,  lliickfng;  wind  3,E.  .. 
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■  I  116,0 
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\  yn>,e 

C  126.6 


...  12.65 
...  186,0 
. . .  136,5 
. ..  126,0 
. ..  ls6,o 

.  ..  186,0 

. ..  126,0 


.81,0 

.  ei.o 

.21,0 
.21,0 
.61,0 
.81,0 
.21,0 
.31,1 
.2l,S 
.21,0 
.81,0 
.81,0 
.81,0 
.81,0 
.81,0 
.81,1 
•  81,0 
.21,1 
.21,1 
.21,0 


.20,9 
.81,0 
.21,0 
.21,0 
.81,0 
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Intelligence  relating  to  Arts^  Maniifactwres^  Kcl 

(Authentic  Communkaiions  for  this  Department  of  our  JFork  wilt  hk 
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Mountain  Soap, 


.  BUCHOLZ  has  analyzed  a  fossil,  termed  by  Wer- 
ner Argilla  Saponifoi^mis^  in  German  Ba^gseiffe.  (MouR-i 
tain  Soap.) 

This  mineral,  which  is  very  scarce,  having  hitherto 
been  found  only  in  Poland  and  in  Cornwall,  has  lately 
been  discovered  also  at  Artern,  in  Upper  Saxony<  — 
According  to  M.  Bucholz's  analysis,  a  thousandth  part  of 
this  substance  consists  of  silex  440,  alumine  265,  oxyd 
of  iron  80,  water  205,  lime  5,  with  5  of  loss. 
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ATRicK  Whytock,  of  Liverpool,  in  the  county  of 
Lancaster,  Merchant ;  for  rfh  improvement  in  the  manu- 
facture of  piece  goods,  composed  of  cotton,  of  flaXj^  or  of 
hemp,  or  of  any  mixture  or  mixtures  of  two  or  more  of 
these  articles,  by  which  such  goods  will  resist  the  rotting 
action  of  wet  or  moisture  much  better  than  similar  fa-< 
brics  manufactured  by  the  methods  in  common  use. 
Bated  March  8,  1806. 

John  Curr,  of  Sheffield  Park,  in  the  parisb  of  Sheffield, 
iti  the  county  of  York,  Gentleman  ;  for  a  method,  dif- 
ferent from  any  that  has  hitherto  been  invented  or.  known, 
of  spinning  hemp  for  making  of  ropes  or  cordage. 
Dated  March  8>  180(>. 

Richard 
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Richard  Willcox,  of  the  parish  of  St.  Mary,  Lam^ 
.beth,  in  the  county  of  Surrey,  Merchant;  for  certaii^ 
machinery  for  glazing  and  graining  leather,  now  usually 
performed  by  hand.     Dated  March  8,  1806. 

Edward  Dampier,  Edward  Jackso^,  and  James 
Shackleton,  of  Primrose-street,  in  the  city  of  Londoq^ 
]VJanufacturers;  for  certain  machinery  for  rasping,  grating, 
or  reducing  into  small  parts  or  powder,  such  woods, 
dru^s,  and  other  substances,  for  the  use  of  dyers  and 
others,  as  are  not  easily  to  be  pulverized  by  mere  per- 
cussion.    iDated  March  12,  1806. 

Michael  Logan,  of  Paradise-street,  in  the  parish  of 
Rotherhithe,  in  the  county  of  Surrey,  Engineer;  foraa 
entire  new  system  of  marine,  fort,  and  field  artillery. 
Dated  March  13,  1806. 

Charles  Robert  West,  of  Plough-court,  Fetter-lane, 
in  the  city  of  London,  Opticiap,  and  William  Bruce, 
of  King's  Head-court,  Shoe-lane,  in  the  city  of  London, 
Optical-turner;  for  improvements  in  day  or  night  teles- 
copes, whereby  the  same  will  be  rendered  more  portabli^ 
jhan  they  now  are.     Dated  March  18,  1806, 

Henry  Gove  Clough,  of  Norton-steet,  in  the  parish 
of  St.  Mary-le-bone,  in  the  county  of  Middlesex,  Sur- 
geon  ;  for  improvements  in  the  instruments  or  apparatus 
conimonly  called  trusses,  which  are  used  for  compressing 
knd  supporting  such  parts  of  the  human  frame  as  are  dy 
may  be  ruptured  or  disposed  to  protrude. 
X)ated  March  21,  1 806. 

jp^RANcis  Place,  of  Charing-cross,  in  the  parish  of  ^t. 

Martin  in  the  Fields,  in  the  county  of  Middlesex,  Taylor 

und   Mercer ;    for  improvements  in  locks  for   muskets, 

pistols,  fowling  pieces,  carriage  guns,  and  every  species 

pf  fire-arm^.     Diited  March  21,  1806. 

'  Richard 


^6'h  List  of  Paitnls. 

Richard  Ottley,  of  Myrtle-hill,  near  Caermarthen, 
in  Carmarthensbirei  Esq.  and  James  Jeans,  of  Ports- 
mouth, in  the  county  of  Hants,  Ship  Builder ;  ^r  im- 
provements in  chain-pumps,  in  the  mode  of  working  the 
same,  and  in  the  wells  for  receiving  such  pumps ;  whereby 
much  manual  labbur  will  be  saved. 
I)atedMarch21,  1806. 

Joseph  Hinchsliffe,  of  Dumfries,  in  that  part  of  the 
United  Kingdom  called  Scotland,  Cutler  and  Surgoen's  in- 
strument-maker ;  for  a  method  of  manufacturing  elastic 
spring  trusses  for  ruptures  or  rupture  bandages. 
Dated  March  26,  1806. 

• 

B&ACSY  Clark,  of  Giltspur-street,  in  the  ^ity  of 
London,  Veterinary  Surgeon ;  for  improvements  upon 
)iorse-shoes.     Dated  March  26,  1806. 

QuiKTiN  M'Adam,  of  Anderston,  near  the  city  of 
Glasgow,  in  the  county  of  Lanark,  in  thfit  part  of  the 
ynited  Kingdom  called  Scotland,  Manufacturer ;  for  an 
improved  method  of  dressing  yams  for  weaving,  by  means 
pf  a  new  and  useful  m^hine.    Dated  March  26,  1 806. 

William  Parr,  pf  Bermondsey  New-road,  in  the 
pounty  of  Surrey,  Gent.  Richab.d  Bevington,  of 
Gracechurch-strpet,  in  the  city  of  London,  Merchant, 
fmd  Samuel  Bevington,  of  Grange-road  Beroiondsey, 
in  the  said  county  of  Surrey,  Leather-dresser;  for  a  ma- 
chine for  splitting  hides,  skins,  pelts,  or  leather,  in  au 
improved  manner.    Dated  March  26,  1806. 
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